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QCf LUBRICATED PLUG VALVES 
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QCf Lubricated Plug Valves are extensively used in sewage 
disposal plants throughout the United States because they offer 
so many operating advantages not found in other plug valves. 
The full pipe area conduit in both the rectangular and round 
port valves assures smooth, unobstructed flow of the most 
viscous ladings . . . reduces turbulence and head loss to a 
minimum. The quick, quarter-turn from full-open to full- 
closed provides split-second control even at capacity flow. The 
lubricated cylindrical plug never allows solids to wedge against 
the turning surfaces since it never lifts from its seat . . . the 
precision machined plug shears tough, stringy obstructions 
as clean as a knife. 

TEFLON* head gaskets, which provide easy operation and 
assure a tight seal, are standard on QCf Lubricated Plug 
Valves. Write today for further information about these 
superior valves. 
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Illustrations show the Colorado River Inter- 
ceptor System, awarded to the Vinson Con- 
struction Co., Phoenix. Other awards were 
made to Marshall & Haas, Yuma, for the West 
Yuma and Mesa Trunk Line, and to the Hall- 
mark Construction Co., Phoenix, for Industrial 
and Miscellaneous Trunk Sewers. Plans and 
specifications for the entire project were pre- 
pared by Headman, Ferguson and Carolla, Engi- 
neers, Phoenix. 








YUMA, ARIZONA, is installing a new $1,600,000 
sewer system and pumping plant, designed to 
meet the demands of its rapidly growing popu- 
lace. Financed by a bond issue, the project calls 
for 14 miles of Vitrified Clay Pipe, in diameters 
up to 36 inches, serving both industrial and 
residential areas. 

When dealing with bond-financed improve- 
ments, consulting engineers and civic planners 
can’t afford to take chances. They have to choose 
materials they know will last. That’s why the 
choice everywhere is Vitrified Clay Pipe. It’s the 
one pipe you can be sure will still be in service 
long after the bonds have been retired. It’s the 
one pipe that can stand up under the corrosive 
action of sewer acids and gases... can’t corrode 
or disintegrate . . . can’t wear out. Its long-term 
guarantee—exclusive with Vitrified Clay Pipe—is 
striking proof of its superiority. 
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THE PUBLIC 


NATIONAL CLAY PIPE 
MANUFACTURERS, INC. KMOWS?S 


1820 N. Street, N.W., Washington 6, D.C. 


206 Connally Bidg., Atlanta 3, Ga. CLAY Pi PE is BEST 


100 N. taSalle St., Rm. 2100, Chicago 2, lil. 





703 Ninth & Hill Bidg., Los Angeles 15, Calif. 
311 High Long Bidg., 5 E. Long St., Columbus 15, Ohio 
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in water, waste, and sewage treatment... 


A CONTROL SYSTEM IS WHAT YOU MAKE IT 


There’s more to a control system than just 
the instruments. First, there has to be a plan 
that ties them together. Whether you need a 
simple metering facility, or a complex con- 
trol network for one-man operation, Fischer 
& Porter will work with you in formulating 
such a plan. Drawing upon broad experience 
in every area of water, waste, and sewage 
treatment, Fischer & Porter can provide all 
the equipment necessary to measure, record 
and control . . . including graphic centralized 
control panels and automatic data logging 


systems, chlorinators and chemical feed 
equipment. 

For a small system or a large one, there’s 
much to be gained from this approach. 
Fischer & Porter alone offers you the bene- 
fits of unified responsibility at every step— 
through analysis, design, manufacture, in- 
stallation, start-up, and operator training. 
If you’d like to hear more about this service, 
contact the Fischer & Porter field engineer 
serving you ... or write Fischer & Porter Co., 
147 Fischer Road, Hatboro, Pennsylvania. 


FISCHER &@ PORTER CO. 


Complete Process Instrumentation 
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Steel Pipe Replaces Wood 








The first pipe to be erected is shown being readied for connecting to the bulkhead section. Eight heat-treated tie-rods, anchored 
to huge “drags,” or counterweights, hold the bulkhead steady against a static head of 23 psi and a thrust load of 560,000 Ib. 


Hien in the Pocono mountains of northeastern Penn- 
sylvania lies Lake Wallenpaupack, largest lake wholly 
within the state. Long popular for fishing and water 
sports, Lake Wallenpaupack is less well known to the 
public for the reason it was created—as a source of 
water for a Pennsylvania Power & Light Company 
hydro-electric generating station. 

When the utility constructed the lake 30 years ago, 
they built a mammoth wood-stave pipe line, approxi- 
mately 15 ft in diameter, from the dam face 31% miles 
to the hydro-electric plant. It was the world’s largest 
wooden tube for its length at the time. Bethlehem 
supplied nearly 4,000 tons of circumferential steel rods, 
fittings and saddles for this line. 

In recent years, the condition of the wood reached 
a point where it was no longer economical to continue 
maintenance on the lower 8500-ft length of the wooden 
line. It was decided to substitute steel pipe. The contract 


for design, fabrication and erection of a 14-ft 8-in. diam 
line was awarded to Bethlehem. 


Well-equipped Shop 

Field work began in early Spring of 1956 when Beth- 
lehem set up a full-scale fabricating shop along the 
right-of-way. Hoisting equipment included a 30-ton 
guy derrick with three-drum electric hoist, four truck 
cranes and a tractor hoist. Welding operations required 
three submerged-arc welding machines, 44 electric and 
32 gasoline and diesel welding machines, three mobile 
generators and four mobile compressors. The Bethlehem 
working force numbered well over 200 men at times. 

With the shop ready for business, curved plates, 
% in. thick and in 32- and 40-ft lengths, began arriving 
from our Steelton, Pa., plant. Five were required for 
each section of pipe. The shorter plates were used for 
the numerous bends; the 40-ft plates for tangent pipe. 
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Formed plates, the assembling and welding operations, and stor- 
age of finished pipe, can be seen in this view of the fabricating yard. 


Demolishing the old wood line. About one-half 
of the saddles were re-used for the steel pipe. 


Assembly of each pipe length began with fitting-up, 
using special falsework jigs to assure true diameter. 
Then came automatic welding of longitudinal seams, 
mitering the pipe ends where necessary to provide for 
changes in direction, beveling in preparation for butt- 
welding, and welding on of external stiffener rings. 
Welds to be subjected to pressure were radiographed. 
Meanwhile, the entire wooden line was emptied, 
a pre-fabricated steel bulkhead was installed, and the 
section of the wooden line not being replaced was filled = : 
with water to preserve the wood during the construction The plates were fitted up, then tack-welded prior to welding by the 
period. Then began demolition of the lower portion of automatic submerged-arc method. Stiffener rings were attached later. 
the wood stave line. 
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“Railroad” Speeds Erection 


The pipe lengths, weighing 20 tons in the case of the 
40-ft tangent sections, were hauled from the storage 
yard over a specially built track. A small but powerful 
gasoline locomotive pushed the lengths quickly into 
place where they were jacked off the cradle truck and 
into the precise position for welding. Highly skilled 
welders made the necessary passes on the circumferen- 
tial joints. A subcontractor handled the application of 
protective lining and coating materials to the pipe. 
Upon completion of the new portion of the pipe 
line, the old section was emptied of water. This per- 
mitted workmen to enter the bulkhead section and cut 
away the steel diaphragm. Finally the dam gates were 
opened, allowing water to rush through the line and : 
start PP&L’s powerful turbines humming once again. Rolling scaffolds permitted three welders to work a single joint simultaneously 
Bethlehem is an old hand at the design, fabrication from the inside. Weld passes were also required on the outside of the giant tube. 
and erection of large-diameter pipe for hydro-electric . 
and industrial plants, as well as municipal water-supply . mee Ss 
systems. For more information, please contact the 
Bethlehem sales office nearest you. 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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A portion of the nearly completed welded-steel line. 








NEW DEVELOPMENTS IN SEWAGE TREATMENT 





P.F.T. prefab aluminum roofing being installed at the Mill Creek Sewage Treatment Plant, Cincinnati, Ohio. Twelve 110-ft. P.F.T. 
Floating Covers are equipped with this new roofing. Consulting engineers: Havens and Emerson, Cleveland, Ohio. 


Now! Lifelong decks for floating covers 
with new P.F.T. prefab metal roofing! 


P.F.T. aluminum roofing is as per- 
manent as the floating cover itself. 
Unlike conventional job-built decks, 
there is no wood or composition to 
rot. P.F.T. aluminum roofing requires 
little or no maintenance. 

This new P.F.T. roofing consists of 
sturdy prefabricated panel sections; 
heavily embossed aluminum top 
sheets, and corrugated supporting 
bottom sheets. An inch-thick layer of 
Fiberglas insulation fills the space be- 
tween. A liner of aluminum foil gives 
additional protection against heat 
loss. Helps maintain proper digester 
temperature control, and keeps heat- 
ing costs down. 

Shipped in easily handled sections, 
P.F.T. aluminum roofing installs 
quickly. Each piece is clearly marked 
for fast, accurate assembly at the 
plant site. Cut-outs and trim for 


PORT CHESTER, N.Y. @ 
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SAN MATEO, 
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Section of P.F.T. roofing showing (1) aluminum top sheet, (2) inch- 


thick Fiberglas insulation, (3) 
corrugated supporting ribs. 


manholes, sampling wells, hatch 
framing and other openings are shop 
fabricated. Aluminum ventilators are 
provided at the center, and over the 
sump wells at the rim. A 19°-wide 
service walkway also is furnished, ex- 
tending from rim to center dome. 
P.F.T. prefabricated aluminum 
roofing is available for both new and 
existing floating covers. For long 
range economy, it is the most per- 
manent, best insulated roofing avail- 
able. For complete details, write to- 
day for newly published, illustrated, 
12-page Technical Bulletin No. 333. 
N. ¢. 


CALIF. © CHARLOTTE, 


luminum reinforcing channels, (4) 


waste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 
424] Ravenswood Avenue 
Chicago 13, Illinois 


©® JACKSONVILLE © OENVER 














WH RR The very minute the back-fill is completed on 
your pipe trench, what do you have to show for 


the funds you’ve expended? Have you invested 
too dearly in installation costs . . . too little in 


Vie) U ty the pipe that’s now in the ground? 


Forward-looking cities and towns, who invest 
funds in underground piping, choose Clow Cast 

Pi ae 1§ Iron Pipe. They know that Cast Iron Pipe leaves 
them a higher net worth when the installation 
is completed. They have an investment with a 
proved record of many generations’ satisfactory, 

| & TH & tax-saving economy .. . a far better investment 
when the scrapers move on to the next job... 
and for more than a century thereafter! 


GROUND? 


JAMES B. CLOW & SONS inc. ih 


201-299 North Talman Avenue, Chicago 80, Illinois 
Eddy Valve Company, Waterford, New York 
fowa Valve Company, Oskaloosa, lowa 
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Chicago, Ill.—Installing 24” Mechanical Joint cast iron pipe for water line 
rerouted due to construction of underground garage beneath Michigan Avenue. 


When you choose pipe there should be no doubt. . . no single reservation 
as to its performance. 

You can be sure when you specify cast iron pipe. Its long life, dependability, 
economy are built in—end result of five individual strength factors . . . all vital. 
These factors... listed at right... have rolled up a service record 

unique in industry. 44 cities in the United States and Canada are still 

using cast iron water mains laid a century and more ago. 

Hundreds of others are nearing the century mark. 

And today’s modernized cast iron pipe, centrifugally cast, is even 


tougher, stronger, more durable. 


What other pipe can offer you such assurance of performance? 
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DON’T MIX! 


Dependability is based on strength. 
Strength is based on these five factors 


CRUSHING STRENGTH... Standard 6” Class 150 cast iron pipe will withstand 
a crushing load, under standard tests, of 17,900 pounds per foot . . . important where 


heavy fill or unusually heavy traffic loads must be overcome. 


BEAM STRENGTH. . . Settlement or disturbance of the soil by other utilities or 
resting on an obstruction places a heavy strain on pipe. 6” Class 150 pipe bears up under 


a load of 20,790 pounds and deflects 2.32 inches. 


BURSTING STRENGTH... The average of many tests proves that standard 
6” Class 150 cast iron pipe will not burst until subjected to internal pressure 


of 3000 pounds psi . . . ample to resist water hammer or unusual working pressures. 


JOINT STRENGTH ... A full range of leak-proof, low cost, easy-to-assemble 


joints and fittings are available to meet all conditions. 


CORROSION RESISTANCE ... Cast Iron Pipe resists corrosion effectively . . . 
vital factor in its demonstrated long life and dependability. 





*Based on independent lab y tests. 


Tampa, Fia.—Installing large diameter trunk water mains 
from the pump station through the city and out to some of the 
fast growing residential sections. 


Cast Iron Pipe Research Association, Thos. F. Wolfe, 
Managing Director, 122 So. Michigan Avenue, Chicago 3, Ill. 
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Buchanan Pipe Line Company, Inc. of 
Birmingham, Ala. used 5 Cleveland trenchers 


CLEVELAN DS dig 200 to dig 200 miles of trench for a county-wide 


water system in Gwinnett County, Ga.—a 
. 
miles for water 


multi-million dollar project requiring approxi- 
mately 275 miles of pipe work. Digging 11” 


system in Gwinnett to 30” wide and 21%’ to 4’ deep in rolling 


terrain and in soil ranging from rock to sand 


Cou nty, Ga. clay, each of the 5 Clevelands averaged 3,000 


feet of trench per day, working in wet weather. 


Paul A. Buchanan, executive vice 
president of Buchanan Pipe Line 
Company, Inc., says this about 
Clevelands: 

“We have bought 12 Clevelands since 
1945, are now operating 6. Their per- 
formance has been entirely satisfactory, 
as evidenced by our repeat orders. In 
wheel-type machines we have standard- 
ized on Clevelands. We particularly like 
their simplicity of operation and main- 
tenance and their good performance 


under adverse conditions.” 
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MUELLER 


IMPROVED CURB BOX 


Telescopic upper section prevents damage to stop, line or box from heavy 
loads . . . upper section held in any position by strong phosphor bronze spring 
. . . allows for grade changes, settlement or frost heave . . . cannot be pulled 
out of base . . . bronze-bushed lid assures easy removal of access plug at all 
times . . . curb box completely coated with tar base enamel . . . for stops in 
sizes from )4" through 2” . . . lengths from 2’ through 10’ . . . optional foot- 
piece centers stop and provides solid support for curb box. 


INVERTED KEY CURB STOP 


Tapered key individually ground and lapped for perfect pressure-tightness . . . 
key seated by base cap and water pressure . . . increase in water pressure 
automatically increases key-seating bes ... key is unseated for easy turning 
by tapping downward on shut-off rod . . . pressure instantly reseats key . . . 
combined cap and tee has accurate built-in check . . . all parts cast from finest 
waterworks swab . . « Various combinations of inlets and outlets for any 
type, or types, of service pipe . . . sizes from }4”" through 2”. 


—- 


See your Mueller Representative, AS 2. DECATUR, ILL. 
Catalog W-96 or write direct for Len 


detailed information on Mueller’s i “sas 
full line of curb stops, curb boxes ee Since 1857 
and related waterworks products. <a 


Factories at Decater Chattenooge Los Angeles, 
We Canada Mvetior Limited Sarmve Oatarve 
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NEW! a flow meter 


with no flow 


restrictions! 














SIMPLE, TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator. 
A magnetic field (A) is maintained through 
a standard pipe section (B) of stainless steel 
or other non-magnetic material. This pipe 
section is lined with Kel-F® or other insulat- 
ing material. Liquid passing through pipe 
acts as moving conductor, generating an 
electric voltage which varies in proportion 
to liquid’s average velocity. Flush electrodes 
(C) in pipe wall “pick up” this voltage which 
is recorded in desired flow units by Dynalog 
Electronic Recorder or Controller. 


THE FOXBORO COMPANY, 


FOXBORO 


© Adds no pressure drop — 
nothing inside pipe to interfere 
with fluid flow. 

@ Measures fluid velocity directly. 

@ Overall accuracy better than 
1% of range over entire scale. 

®@ Uniform flow scale. 

@ Full accuracy sustained even on 
liquids other meters can’t handle: 
viscous, corrosive, or pulpy — 
even sand-water slurries. 

e Easy range change — either by 
Multi-Point Switch or range coil 
replacement, as preferred. 

@ 1” to 8” sizes standard—larger 
sizes as required. 





This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe— no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 
to remote Dynalog Electronic Flow Recorder. 

Maintenance is practically eliminated. There are no pressure taps 
to become plugged or frozen, no working parts to foul. 

Foxboro Magnetic Flow Meters are already in use on such widely 
different liquids as beer, sand-and-water, rosin size, rock-and-acid 
slurry, viscose, and highly corrosive liquid detergent. Find out how 
this precise, troublefree flow meter can help your processing. Write 
for complete details. 


894 NEPONSET AVENUE, FOXBORO, MASS., U.S.A. 


Foremost in 
FLOW METERING 


FACTORIES IN THE UNITED $TATES, CANADA, ANDB ENGLAND 
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LINK-BELT “SC"’ CIRCULINE SLUDGE COLLECTORS are shown in 
two of four tanks at Ashburton plant. As arms revolve, 
scrapers move settled sludge toward sump in center of tank. 
Link-Belt Straightline slow mixers are in foreground. The 
Arundel Corporation, Baltimore, general contractors; Mr. 
B. L. Werner, City Water Engineer; Whitman, Requardt & 
Associates, Consulting Engineers. 


Design permits efficient 
sludge removal with 
economical tank construction 


Chief advantage of rectangular settling tank design is 
the savings it offers in wall construction and piping 
costs. In addition, unit construction with slow mixers 
gives uniform distribution in the settling tank and 
prevents floc break-up. By choosing rectangular tanks 
with Link-Belt “SC” Circuline Collectors, the city of 
Baltimore, Md., was able to combine the benefits of 
both at its Ashburton water filtration plant. 

Link-Belt has pioneered many advances in sanitary 
engineering. Today, 35 years’ background and a broad 
line of built-to-last equipment support every Link-Belt 
recommendation. 

A call to your nearby Link-Belt office will put you 
in touch with a treatment specialist. He’s ready to 
work with your consultants and chemists . . . bring 
you the finest in modern equipment, for any water, 
sewage or industrial waste treatment requirement. 

















CENTER 
PEDESTAL 
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LINK-BELT supplies Baltimore’s Ashburton filtration plant with 


circular collection in 
square tanks 








RAKES attached to collectors at each end have wheels which 
roll along metal curb around bottom of basin. Cable and 
counterweight assure constant rake contact against guide curb. 


» rr ( 


SANITARY ENGINEERING EQUIPMENT 


14,214-RR 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 
1. To Serve Industry There Are Lirk-Belt Plants and Sales Offices 
in All Principal Cities. Export Office, New York 7: Canada, 
Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South 

Africa, Springs. Representatives Throughout the World. 14.214 


See our exhibit A.W.W.A. Convention, Atiantic City, May 12-17, Spaces 509-11 
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St. Petersburg, Florida, extends its sewer system 


with reinforced CONCRETE PIPE 


St. Petersburg is engaged in the most comprehen- 
sive sanitary sewer construction program in its 
history. An initial $14,000,000 project will extend 
service from 8.4 to 50 sq. miles within the city 
limits. Further expansion is planned in the future 
as population, commercial development and 
tourist business increase. 


The program includes many miles of concrete 
trunk lines and laterals, four treatment plants and 
15 lift stations as well as major manhole installa- 
tions and related facilities. 


In some sections concrete pipe was laid in deep 
trenches in porous sands and mucky soils. Some 
of the cuts averaged 16 to 25 ft. in depth in areas 
where excavation would have been almost 
impossible without using wellpoints and pumps. 


Like St. Petersburg, hundreds of cities have 
low-annval-cost concrete pipe sewer service. Some 
cities have had economical concrete pipe sewer 
service for 75 to 100 years and more. 


Concrete pipe has a long, successful record of 
solving difficult sewer problems because it offers 
(1) the strength to resist severe impact and to 
sustain heavy overburdens, (2) maximum hydrau- 
lic capacity and resistance to abrasion due to 
smooth interior surface and even joints and (3) 
tight joints and uniformly dense structure to 
insure minimum infiltration and leakage. 


Concrete pipe sewers are moderate in first cost, 
need little or no maintenance and serve for years. 
They deliver low-annuval-cost service, which 
benefits civic officials as well as the taxpayers. 


PORTLAND CEMENT ASSOCIATION 33 West Grand Avenue, Chicago 10, Illinois 
A national organization to improve and extend the uses of portland cement and concrete . . . through scientific research and engineering field work 
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In MADISON, WISCONSIN a 


TYLOX 


Rubbor 
GASKETS 


put new sanitary sewers ahead 


WAV 


Engineers and officials of the Madison Metropolitan Sewer District 
had their eyes on present, as well as on future efficiency of the city’s 
new sewers and extensions of existing systems. In specifying 
TYLOX-Jointed concrete pipe, they put their projects ahead on three 


counts that mean a lot in protecting public funds invested in waste Coe eeccvccscceceseeseeees 


disposal projects. . 
Send for more details, 
and more case histories 
on TYLOX today. Write 
TYLOX RUBBER JOINTS 
into your specifications, 


NO JOINT LEAKS — TYLOX Gaskets seal by compression . . . water can’t 
pass in or out of the pipe. With no leakage, there’s no root problem, 


and no infiltration overload at the treatment plant. 


and be sure of fast- 


NO JOINT FAILURES — Sewerage and industrial acids and alkalies can’t 
deteriorate TYLOX Gaskets. Under ground, and under compression 
they last “for the life of the line.” 


working, leck-proof and 
non-deteriorating pipe 


lines. 


Seeeeceseeesesseeeseeseeeeeee 


NO PIPE-LAYING DELAYS — TYLOX Gaskets reduce construction costs by snnten ee ndetiined eeimiaiibiie 
speeding pipe work . . . Flexibility compensates for pipe angularities 
in any plane... permits wet-trench jointing 


... immediate backfilling. 


* PROJECT: Madison Metropolitan Sewerage District. HAMI LTO hi 4 E u T 


ENGINEERS: H. O. Lord, Chief Raginsor ond Ovester, W. i MANUFACTURING COMPANY 


Landwehr, Supervising Engineer, J. 
Engineer, and. W. W. Johnson, Civil Engineer. 


5035 


( 


KENT, OHIO 
427 West Grant St. Orchard 3-9555 


CONTRACTOR: Central Contracting Company, Oskosh, Wisconsin. 


PIPE: TYLOX-Jointed reinforced Concrete Pipe, manufactured by 
Madison Concrete Pipe & Products Co., Madison, Wisconsin, 
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‘Ts very first liquid chlorine 
made in this country 
sold under the brand name, 


...and Nialk is still first 
in quality 


In 100 and 150-pound cylinders, multiple unit 
tank cars of ton containers and single-unit tank 
cars of 16, 30, and 55-ton capacity. 


A 100% pure product shipped in clean, well-con- 
ditioned containers with safe, tested smooth- 
functioning valves. 


Your inquiry will receive our prompt attention. 


HOOKER ELECTROCHEMICAL COMPANY 
HOOKER 


1205 Union Street, Niagara Falls, N. Y. 





NIAGARA FALLS ® TACOMA ® MONTAGUE, MICH. © NEW YORK © CHICAGO © LOS ANGELES PLASTICS 
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Only the excess garbage—peak loads during the summer, 
for example —is ground up here and discharged into 
the sewer. Most of it is hauled away by farmers for 
feed. But it’s very much on the job when needed, say 
the men at this disposal plant in Washington, D.C. 


20 tons of garbage per hour can be disposed of by 
the Jeffrey conveyors and grinder shown below. 


“Remarkable machine... 
it sure disposes of garbage in a hurry”, 


they say of this JEFFREY GRINDER 


Collection trucks dump the garbage into the 
hopper from the floor above. A Jeffrey apron 
conveyor Carries it to the inclined conveyor, 
which serves as a picking table. This feeds 
the Jeffrey 36” x 36” grinder. 

Whatever your waste disposal problem, 


Jeffrey sanitation engineers offer you tech- 
nical assistance on complete plant design 
and equipment. Catalog 905 describes 
Jeffrey equipment for such plants. The 
Jeffrey Manufacturing Company, 996 

North Fourth Street, Columbus 16, Ohio. 


CONVEYING +« PROCESSING + MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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New O. N. Stevens Filtration Plant at Corpus Christi, Texes 


New “Push Button” Filtration Plant Uses 


American Cast Iron Pipe 


3 - s 
2 pipe golleries under filter control 
9, with 42” wash woter manifold over 


American Cast Iron Pipe and Fittings 


Filter Plant Effivent. Six high service pumps 
onnect fo 48” discharge manifold. American 


Cost lron Pipe ond Fittings 


Many of the operations at Corpus Christi’s new water 
filtration plant are controlled from a central panel in its 
modern, functional filter building. Much of the “‘push- 
button”’ control equipment is new to the water works field. 

When it came to pipe, designers of this new plant chose 
a long-time favorite of water works men — American Cast 
Iron Pipe. Time-proved, durable American Cast Iron Pipe 
adds not only the assurance of long, trouble-free service 
life, but also the economy and efficiency required by 
modern plant design and operation. 

Call your American Cast Iron Pipe Company repre- 
sentative when your new plant or system is in the planning 
stage. Experienced, capable and cooperative, he can help 
you effect maximum economies in initial and mainte- 
nance costs. 


SALES OFFICES 


Kansas City « Minneapolis 
Dallas « Denver e Orlando 
Pittsburgh . Cleveland 
New York . Chicago 


CAST IRON PIPE Co. ff nls + San Francisco 
BIRMINGHAM 2, ALABAMA 
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BIG SPACE SAVERS 


The Rockwell-Nordstrom 24” pneumatically 
operated valves shown above are big, but they 
really save space. If they were ordinary valves, 
the bonnet cavity plus the operator would prac- 
tically fill the aisle-way. Rockwell-Nordstrom 
lubricated plug valves always save space in water 
and sewage plants because they have no rising 
stems or bulky, heavy bonnets. . . usually they 
take little more space than the flange diameter. 

But Rockwell-Nordstrom valves do more than 
just save costly space. They work easier because 
the tapered plug and lubricant hydraulic jacking 


ROCKWELL- 
Nordstrom 
VALVES 


Lubricant Sealed for 
Positive Shut-Off 


action prevent galling and make the quarter-turn 
operation smooth and easy. And they always cost 
less to use because lubricant prevents metal-to- 
metal friction for longer valve life at lower cost. 

Rockwell-Nordstrom valves come in a com- 
plete range of sizes and pressure ratings for every 
water or sewage plant need. They cost no more 
to buy—often less—than ordinary valves. Send 
the coupon for complete details. Rockwell Manu- 
facturing Company, 400 N. Lexington Avenue, 
Pittsburgh 8, Pennsylvania. Canadian Valve 
Licensee: Peacock Brothers Limited. 


Rockwell Manufacturing Co. 
Pittsburgh 8, Pennsylvania 


() Please send me Bulletin C-5200. 
[_] Please have your sales engineer call. 


Nome__ = is 


Address 


City 
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Triple-Barreled AMVIT* jointed clay pipe line 
resists chemieal attack from industrial wastes 


International Business Machines 


Corporation, Kingston, New York 


Contractors 
Turner Construction Company 


Campbell Building Company 


Engineers and Architects 
Giffels & Vallet, Inc. 
L. Rossetti 


*T. M. Registered. Patents Pending 


Tuis triple-barreled Amvit Jointed Clay pipe line now carries thousands 
of gallons of chrome plating, cyanide, acid and alkali solutions from I.B.M.’s 
Kington, N. Y. plant to a nearby treatment plant. 

The Amvit Joint was specified for this tough job because like the pipe, 
it is unharmed by underground service. 

Joint is Trouble Free 
A true mechanical joint, Amvit is made from plasticized resins of polyvinyl 
chloride. Laboratory tests prove Amvit jointed clay pipe is corrosion 
proof and resists attack from most acids. 
Prevents infiltration, exfiltration 

Amvit is a compression. type joint on the ball and socket principle. 
No adhesives or other compounds are needed to make a tight seal. Just push 
the pipe together and the line is compleve. Nothing can enter or leave the line. 

Amvit Jointed Clay Pipe, in sizes 4” through 24”, together with all fittings 
is available for immediate delivery in the Northeast and Central States. 

For more information, write or call American Vitrified Products Company, 
National City Bank Building, Cleveland, Ohio, or our office nearest you. 


SINCE 1900 


American Vitrified 
ee Products Company 


» eal | 
sa ps) 


«% 
oP 4% . 
2 “eo 0% CLEVELAND, ONTO 


Photograph by Doug Campbell 


MANUFACTURERS of: Clay pipe, five 
liners, clay liner plates and concrete pipe. 


’ 
Plants Across the Nation... eres, indiana + Chicage, Illinois + Cleveland, Ohie + Crawferdsville, indiana + Detroit, Michigan + East Liverpool, Ohie 
Fenton, Michigan + Grand Ledge, Michigan + Lisbon, Ohie + Les Angeles, California + Milwaukee, Wisconsin + South Bend, Indiana + Uhrichsville, Ohie 
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Capacity doubled, chemical costs halved 


.. + with HONEYWELL controls at Macon Water Works 


Treating water of high turbidity and high suspended solids content 
is no longer a problem at the Macon, Ga. Water Works. With the re- 
placement of a manually-regulated chemical feed system by Honeywell 
automatic controls, alum and chlorine consumption is reduced by half. 
These controls reduce turbidity from nine to 1.5 parts per million, 
doubling filter plant capacity. Red water is eliminated, with a saving of 
more than 200,000 gpd in blow-off water. Honeywell instrumentation 
has paid for itself within the first year of operation. 


The installation consists of three ElectroniK pH instruments. One 
recorder-controller measures and maintains the pH of water in the flash 
mixer at the most efficient coagulation value, by automatically adding 
liquid alum to raw water. The other two instruments measure and record 
pH of treated and finished water. 


For the economical solution to your own water treatment problems, call 


j instruments cut chem- . , 
Brown ElectroniK pH instruments cut c your nearby Honeywell sales engineer. He’s as near as your phone. 


ical costs by 50 percent, double filtration 
capacity, and save 200,000 gpd of MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
blow-off water at Macon Water Works. and Windrim Aves., Phila. 44, Pa.—in Canada, Toronto 17, Ontario. 


iH) Honeywell 


Fouts we Covttols 
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OLD-FASHIONED PIPE 


q ; watix Se 


Installing K&M Asbestos-Cement Pipe is a fast, easy, per- 
manent job with the exclusive K&M “Fluid-Tite” Coupling. 
No heavy equipment or skilled labor needed, no waiting for 
favorable weather or ground conditions 
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When installed 


Its permanently-smooth, non-tuber- 
culating bore is just one of the ad- 
vantages of the modern pipe—K&M 
Asbestos-Cement Pipe. Other ad- 
vantages: Easy installation under 
any weather and ground conditions; 
non-corroding inner and outer sur- 
faces; high resistance to electrolytic 
action; permanence of joint obtained 
quickly with exclusive _ K&M 
“Fluid-Tite’”® Coupling. 


FOR PRESSURIZED MAINS to 200 psi, 
K&M Pressure Pipe meets A.W.W.A., 


K&M ASBESTOS PIPE 


A.S.T.M., and U.S. Federal Specifi- 
cations. 


Get the whole story on the modern 
pipe from the K&M distributor. And 
visit us at our booth at the A.W.W.A. 
Convention, Convention Hall, Atlantic 
City, N. J., May 12-17, 1957. 


KEASBEY & MATTISON COMPANY * AMBLER, PENNSYLVANIA 
In Canada, it's ATLAS ASBESTOS CO. Lid. 5600 Hochelaga St., Montreal, P.Q, 
For “CENTURY” Pipe and “FLUID-TITE” Couplings 











Ludlow hydrants incorporate all the ad- 
vantages and meet all the requirements 
for safety, durability and economy. 


HERE’S WHY: 
. POP-OFF SLEEVE COUPLING: releases hydrant head from 
stem in event of traffic damage. 
. BREAKABLE GROUND LINE FLANGE eliminates digging. 
. NO FLOODING. Closed hydrant remains locked—even in 
event of traffic accident. 
. NO FREEZING. Positive drip action, at extreme bottom, 


assures complete drainage. 


. 90,000 TENSILE STRENGTH rolled Everdur threaded stem 


section completely eliminates stem failure. 


. LESS OPERATING TORQUE. New, non-binding upper 
and lower “O” rings trap lubricant . . . assure positive water 
tight seal . . . require no servicing. 





MECHANICAL JOINT END 








THE RESULT: LOW INITIAL COST—YEAR AFTER YEAR— OF 
TROUBLE-FREE SERVICE. 





“"NO POSSIBLE DIFFERENCE IN FIRST COST CAN 
OVERBALANCE THE PERPETUAL ECONOMY OF QUALITY.” tak ger 
Bulletin 54-A 


LupLow& Rensselaer 
GWo.om) Gesu) VALVES & HYDRANTS 


Sinte 1861 THE LUDLOW VALVE MANUFACTURING CO. Troy, N.Y. 
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First with Floating Power 


aways QUIET... aiways QUICK 


CHAPMAN 
Tilting Disc Check Valve 


You hear a lot about floating power these days. 
But Chapman Tilting Disc Check Valve has had it 
for quite some time. In fact Chapman was the first 
to have it . . . the first to have it in a valve...a 
feature that means much more to you in perform- 
ance, much less to you in costs. 

With Chapman’s Tilting Disc Check Valve the 
“Airfoil” disc floats on the flow. When the flow is 
on, the disc balances perfectly ... and quietly. 
There’s never a flutter. No vibration. No trouble 
with head loss or flow resistance. And after the 
flow subsides the disc automatically drops to a 
closed position. The closing is fast. The closure is 
tight. No slamming. No banging. No damage to 
valve or system. No scraping or wearing of disc 
and seat. It all adds up to top performance and 
lowest maintenance and replacement costs even 
under severe operating conditions. Cross-section of the Chapman Tilting 

For handling fluids or gases under a wide range ye ee ee Poe seared pe 
of pressures, always specify Chapman Tilting Disc the pivot, with arrows showing the 
Check Valves. They’re available in iron or steel. travel of the disc. A feature of the 


Explained in full in our Catalog 30-A. Yours for design is that the disc seat lifts away 
from the body seat when opening, and 


the asking. Write. drops into contact when closing, with 
no sliding or wearing of the seats. 














The CHAPMAN Vaive 


Manufacturing Co. 
INDIAN ORCHARD, MASS. 
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with the MILLIPORE FILTER STANDARD METHOD 


NOW APPROVED as an alternate Standard Method water quality to be carried out more RAPIDLY, 
for coliform testing, the MILLIPORE FILTER more ECONOMICALLY, and with much greater 
technique allows the determination of potable ACCURACY than ever before possible. Results 
: are obtained up to 5 times faster—in 16 to 20 
hours—and with 2 to 5 times the precision of 
present broth tube methods. No tubes to wash, 
no breakage problems—the MF® technique saves 

valuable time, saves money, saves space. 


MILLIPORE FILTERS are conveniently packaged in 
resealable Kraft envelopes—10 filters and nutrient 
pads per envelope—ready for immediate autoclave 
sterilization. Grid-marked to facilitate colony 
counting, the MF® may be readily filed as a 
permanent record of test results. 


REGULATIONS SENSIBLY REQUIRE THAT PARALLEL 

TESTING OF THE MF® TECHNIQUE AND PRESENT 

METHODS be conducted in each laboratory to 

— ee : assure results of equivalent sanitary significance 

MILLIPORE FILTER in Disposable Plastic Petri Dish show- before adopting the new Standard Method. Full 

ing typical Coliform Bacteria Sheen Colonies, indicative details on establishing MILLIPORE FILTER 

of water contamination. MF® incubated for only 18 techniques in your laboratory are immediately 
hours at 35°C. available upon request. 


*Write for a copy of the new color-illustrated booklet, 
“The MILLIPORE FILTER Standard Method of Water Bacteriology.” 


WATER TESTING IN THE LABORATORY IN EIGHT STEPS 


MILLIPORE FILTER CORPORATION 


36 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS, U.S.A. 
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‘These new Crane AWWA Valves 


mean less work for me” 


Everywhere these new Crane AWWA Valves have been installed, 
maintenance costs have dropped. Here are some reasons why: 

The design of the Crane 4-piece disc assembly and guide ribs per- 
mits the trunnion-mounted twin discs to rotate freely as they are 
raised or lowered. Concentrated wear on both seats and discs is pre- 
vented. The simplified wedging action assures positive seating... 
tight closing. And the guide ribs prevent the disc assembly from 
jamming or disengaging. 

Crane AWWA Valves meet all AWWA specifications. You also get 
the Crane 2-piece gland and gland flange with ball-type bearing. 
Prevents binding on stem under uneven pull-up on gland bolts. 

You can order Crane AWWA Valves with hub, flanged or mechanical 
joint ends—in sizes 2” to 12”. For complete specifications, contact 
your local Crane Representative, or write to the address below. 








View of disc assembly 
showing its simplicity. 
Assembly is suspended 
from stem, which en- 
gages upper spreader. 
Discs are suspended from 
upper spreader on trun- 
nions. Disc flange guides 
hold assembly between 
guide ribs. 

These valves are avail- 
able with hub, flanged, 
or mechanical joint ends. 





CRANE VALVES & FITTINGS 


PIPE oe KITCHENS © PLUMBING 


HEATING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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AMERICA’S 
INVISIBLE GIANT... 


is the great, far-spreading and fast-growing ag- 
gregate industry! 

It is the indispensable service industry to all 
construction projects. In 1957 more than $40,- 
000,000,000 will be spent on public, private and 
Government construction projects. A large part 
of this huge expenditure will go toward the pur- 
chase of aggregates. 

Vulcan Materials Company is a part of this 
mammoth, but little-known industry that is grow- 
ing as America grows. Our purpose is to serve .. . 
to work with the people who build and construct 
... to provide the needed products and the serv- 
ice to complete every job on schedule. 


“Wherever you see a bridge . . . a giant 
dam .. . glistening railroad tracks . . . 
a busy airport . . . a mighty canal lock 
. . . the ribbons of asphalt and concrete 
highways . . . there, you see the results 
of our vast, quietly-working industry. 
We are proud to be a part of it. We are 
expending every effort, making every 
investment to increase our stature in 
it...and in its contribution to our 
nation’s growth and prosperity.”’ 


AW, fale) 


President 











VULCAN |. 
Materials 
Company 


2019 Sixth Avenue, N., Birmingham, Ala. 


Birmingham Slag Division Vulcan Detinning Division 
Southern Cen-Vi-Ro Pipe Corp. Stockbridge Stone Company 
Kennesaw Stone Company Montgomery-Roquemore Gravel Co. 
Drummond Trucking Company Atlanta Aggregate Division 
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GET THE INSIDE STORY 


L before you specify 
. is ci any hydrant! 


Don’t buy blindly! Only in 
IOWA hydrants do you get 

a full measure of such practical 

h if advantages as: (1) absolutely 
unobstructed waterway; (2) all 
internal working parts remov- 
able through top; (3) no special 
tools needed for maintenance; 
(4) no binding or distortion, 
always easily opened; (5) no 
freezing; (6) meet all A.W.W.A. 
specifications; (7) bell, flange 
or mechanical joint connections 
fit any existing or planned 
installation; (8) replacement 
parts always available. 





that’s why 
farsighted 
city officials 
choose 





IOWA 


VALVES AND HYDRANTS 


Gi 


for COMPLETE details, address: <Q) 


VALVE COMPANY 


A Subsidiary of James B. Clow & Sons, Inc. 
Oskaloosa, lowa 
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HORTON WATERSPHERES 


Chicago Bridge & Iron Company 


Atlanta * Birmingham © Boston © Chicago © Cleveland © Detroit © Heuston 
New York * Philadelphia * Pittsburgh © Salt Lake City * Sen Francisco 
Seattle * South Pasadena * Tulse 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 


"Seis ia casks olfco today. tortie: 
ther information, estimate or quotations. 


125,000-gallon Horton Water- 
sphere, 92 ft. to the bottom, 
erected for Tulsa, Oklahoma. 
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Men and property guarded 


but how about our most precious possession...Water ? 


Nia 





\ How Badger Meters can help stop water 
\ waste—spur your community's progress 


:\.\ 
















Safety costs millions — and they’re dollars well spent. 
But reckless spending of water can destroy any com- 
munity. If the situation is not already critical in your 
area, chances are in a few years it will be. Take the first 
logical step now toward water conservation, with Badger 









meters... the fair-sharing way to make consumers aware of ann 
‘ 4 water cost, sharply reduce waste and build water revenue. te hgh} 
i Badger disc, turbine and compound meters are adapt- y , 
able to all local needs and water conditions. An example 
of Badger leadership is their exclusive compound meter > XZ 
which handles fluctuating water de- = 
mands of factories, schools, theatres “ 
and apartment buildings—wherever 
Sacchi ta the rate of flow varies through the 
en ee ees day. Badger compound meters, like 
OM thes, all other water meters in this com- 
ee plete line, assure maximum utility 
with full honest revenue. 
Act now for your community’s 
welfare and progress—new building, 
business and industry — all assured 
through adequate water, conserved 
by Badger meters. Write for litera- 
ture or to arrange consultation with 
a Badger Meter representative. 
| I Was 
. ey: 
; ft ns 
Fag Oe ee 
“ oy has cae ed it 
eis © Badger Water Meters = 92 
a BADGER METER MFG. CO. — 2371 North 30th Street 
= again ——s stacey, ED | 45, Wisconsin * | * OFFICES IN | PRINCIPAL CITIES i 
oS SSS ———— Se EE 


digester gas storage 








PITTSBURGH 
‘DES MOINES 


HECSSUE 





OENES 


IN DISPOSAL PLANT SERVICE 


Efficient storage of digester gas in sewage plant 
operations is provided by Pittsburgh-Des Moines 


Pressure Spheres. Of unique Icosaphere® design, 





these modern vessels are more economical to con- 





struct, and consequently lower in cost to the 





purchaser. Let us present the facts and quote on 
your requirements. 


PITTSBURGH * DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 


Sales Offices at: 
PITTSBURGH (25) 3418 Neville Island DES MOINES (8), 919 Tuttle Street 
NEWARK (2) 218 Industrial Office Bldg. . DALLAS (1). . 1223 Praetorian Bidg. 
CHICAGO (3), 1222 First National Bank Bldg SEATTLE 526 Lane Street 
EL MONTE, CAL P.0. Box 2068 SANTA CLARA, CAL., 649 Alviso Road 
MADRID, SPAIN Diego DeLeon, 60 








The 

dollars 

saved in 
maintenance 

cost show the real 
worth of a water meter. 


That’s where 


HERSEY WATER METERS 


have always excelled. 


You can’t buy 
a better Water Meter than Hersey. 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEWYORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 





Deep in the Earth 
Theres Another Rea 
Laynes on Top! 


a SHE LAYNE IMPELLER is that reason, because a pump can be no better 
than its impeller. 


There are two main considerations in impeller evaluation—QUALITY 


AND PERFORMANCE. 


QUALITY—The materials used in the manufacture of a Layne impellet 
must be tough, durable and possess excellent surface quality and they must 
be able to insure dimensional accuracy. Metal patterns are used in casting 
high quality phosphor gear bronze into Layne impellers. Other special 


metals are specificed when necessary 


PERFORMANCE-—-A Layne impeller is correct in hydraulic design based 
on 75 years of Layne experience through thousands of successful installa- 
tions and tests. Correct impeller design determines a pump’s performance 


in any particular hydraulic condition 


Each Layne impeller is precision manufactured. Because no one tech- 
nique is adequate, both hand finishing and special machining are used in 
balancing and tooling the im- 
peller. Working to a rigid and 
minimum tolerance, specially 
designed gauges and instru- 
ments check each step to the 
finish of a Layne impeller . . 
from water passages and 


angles to vane thickness. 


The result an impeller 
which operates deep in the 
recesses of the earth dynami- 
cally in balance. Each re- 
maining component part of a 
Layne pump receives the 
same careful engineered at- 
tention, and when assembled 
assures complete pump per- 


Layne Impeller sizes range from fection giving you years of 


4" diameter and up, as specified. trouble-free service. 


Layne’s 75 years of experience puts Layne on top! 


General Offices and Factory © Memphis 8, Tennessee 











Calgon and 
acid pH 
6.8 to 7.2 


return 


No treatment 


pH 8.0 to 8.5 return 








Cooling tower 


Cooling tower 


CORROSION RATE 


0.1144grs 





Calgon" treatment 
reduces corrosion rate by 94% 


... system cleaned 


The chart shows the effect of Calgon treatment in this 
20,000 gallon per minute recirculating cooling system. 
The corrosion rate as indicated by steel test strips was 
reduced from 66.3 Mg/Dm2/day to 3.9 Mg/Dm?2 /day. 
This reduction of 94% was obtained despite the fact 
that the test unit consisted of coupled steel and copper 
plates, creating a galvanic cell which would normally 
increase the corrosion rate severely. The copper strips 
showed no corrosion. 

The low pH-Calgon treatment did more than achieve 
an extremely low corrosion rate. It also removed old 
corrosion products from the system, stepping up system 
efficiency, and making the treatment itself more effective. 

These results definitely indicate that for the less 


*Calgon is registered trademark. 


complicated corrosion problems no supplemental in- 
hibitor of any kind is required in conjunction with the 
use of Calgon brand sodium hexametaphosphate. How- 
ever, the Calgon Company has developed specific an- 
swers to water damage problems of all kinds. If necessary, 
iron and steel surfaces can be given fast and more com- 
plete protection with Calgon composition TG, remark- 
able for its accelerated film forming ability. Copper or 
copper alloy corrosion can be prevented with Coraid, 
which is effective at both high and low pH values. 
Protection is provided for the entire system, from 
cooling towers on through. 

Write or phone for information on how Calgon Engi- 
neering Service can help you. 


CA LG © COMPANY 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 


<> A DIVISION OF HAGAN CHEMICALS & CONTROLS, INC 


DIVISIONS: CALGON COMPANY. HALL LABORATORIES 
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MhilcecMiiltimclome Mastered: 


why COILFILTER 


continues to lead the;field... 





1956 COILFILTER Sales 


2st Sewage Treatment Plants 


Yes, there is a reason, in fact, many 
reasons, why COILFILTERS again in 1956 
far outsold competitive filters in the 
municipal sewage treatment field. These 
reasons all add up to economical, de- 
pendable performance, ease of operation 


and extremely low maintenance costs. 


KOMLINE-SANDERSON 
ENGINEERING CORPORATION 


Peapack, New Jersey 


Manvfacturers of COILFILTER sludge vacuum filters 





Fairfax County, Va. (Little Hunting Creek) 
Fairfax County, Va. (Dogue Creek) 
Huntington, N. Y. 

Cloquet, Minn. 

Livingston, N. J. 

Fairfax County, Va. (Upper Pimmit Run) 
Manchester, Conn. 

Milford, Del. 

Sterling Twp., Mich. 
Middletown, Ohio 
McHenry, lil. 

Erin & Clinton Twps., Macomb County, Mich. 
Lynchburg, Va. 

Clinton Twp., Mich. 

East Liverpool, Ohio 
Farmington, lil. 

Carrollton Subdivision, St. Louis Co., Mo. 
Cayuga Heights, N. Y. 
Collingswood, N. J. 

Belton, Mo. 

El Dorado, Kansas 
Louisville, Ky. 

Trenton, Mo. 

Haddon Twp., N. J. 

North Battleford, Saskatchewan, Canada 
Nashville, Tenn. 
Moundsville, W. Va. 

Penn. State University, University Park, Pa. 
Treasure Island, Fia. 
Campbell, Ohio 
Herrin, Ill. 

Piqua, Ohio 
Superior, Wisc. 

High Point, N. C. 
Montgomery Co., Ohio (Moraine Plant) 
Greensboro, N.C. (So. Buffalo Creek) 
Neenah-Menasha, Wisc. 
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For new Big Walnut 50-MGD project... 


7 


, 


t 


Aerial view of Big Walnut plant. Built for City of Columbus, Ohio—Floyd C. Redick, Director, Department of Public Service; Paul 
C. Laux, Superintendent of the Division of Water. Uhiman Associates were the consulting engineers for design and construction, 


Columbus, Ohio selects Leopold Filter Bottoms, 
Operating Tables and Carbon Slurry Agitators 


Built at an approximate cost of 
$5,750,000, the Big Walnut project is 
designed to provide adequate water sup- 
ply capacity to meet the ever-increasing 
needs of the City of Columbus. The new, 
modern facilities (shown above) have a 
nominal capacity of 50 mgd, a maxi- 
mum rated capacity of 73 mgd, and are 
equipped with twelve Leopold five-valve 
operating tables, six Leopold carbon slur- 


ry agitators, and twelve sets of Leopold 
glazed tile filter bottoms. 

Like this new project, more and more 
water treatment plants are using Leopold 
equipment—whether for new construc- 
tion or modernization programs. It will 
pay you big dividends to do the same! 
For details on Leopold water purification 
and filter plant equipment, write today. 
There’s no obligation. 





F.B. LEOPOLD CO., INC. 


ZELIENOPLE, PA. 





COMPLETE WATER PURIFICATION AND FILTER PLANT EQUIPMENT - 
MIXING EQUIPMENT 


FILTER OPERATING TABLES 


BUTTERFLY VALVES 
DRY CHEMICAL FEEDERS 


GLAZED TILE FILTER BOTTOMS 
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MUELLER 


plant valves 


Check Valves For vertical or horizontal position, iron-body, fully 
bronze-mounted. Hub, flanged or screwed ends. Bronze seat ring with 
bronze or rubber disc ring. Swing-type; swing-type with lever and weight; 
or swing-type with lever and spring. 175 p.s.i. working pressure on 
valves through 12”, 150 p.s.i. working pressure on valves 14"through 20”. 
All sizes have 300 p.s.i. test pressure. Underwriters Laboratories and 


Associated Factory Mutual Laboratories approved also available. 


Shear Gates Iron body, bronze seat ring and disc ring. 
Flanged, hub or spigot frame. Sizes from 4” through 24”. Furnished 
with 2’ lift handle and catch. Gate latches 30° below horizontal. This 


design permits full opening of gate — no obstruction of orifice. 


Mud Valves [ron body, bronze disc ring, seat ring and stem. 
Flanged or spigot frame with non-rising stem — sizes 3” through 24”. 
Flanged or spigot frame with rising stem — sizes 4” through 18”. 


Available with 2” wrench nut, handwheel or extension stem. 


t (QU | 


Various types of handwheel and geared floor stands, ex- 
tension stems, chain and sprocket wheels, stem guides and 


indicator posts are available for any type of installation. 


Fiap Vaives 


. Consult your Mueller Representative 
Iron body, bronze seat ring ; 


‘ , or write direct for complete information. 
and disc ring. Flanged, 


hub or spigot frame. Sizes 
from 4” through 24”. 


MUELLER CO. (s ~~ CHATTANOOGA. TENN. 


Factories at: Decatur, Chattanooga, 


Los Angeles; In Canada: Mueller, Bsr Since 
Limited, Sarnia, Ontario , 1847 
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CUT COSTS . . . SAVE CONSTRUCTION TIME! 


Installations in hundreds of cities, in over 30 states, 
testify to the QUALITY and ECONOMY of 


Smtth & Laueless 
FACTORY - BUILT SEWAGE LIFT STATIONS! 


PAT. PEND. 


Smith & Loueless 


BUILDS 


an 


LIFT STATIONS 


FOR 


BENTON TOWNSHIP 
MICHIGAN 


— Benton Township had limited funds available, but the Township 
ONE 8 dia., 350 GPM pumps, had immediate need for a modern sewage collection system. To 
magnetic flowmeter the consulting engineers, R. W. Petrie & Associates of Benton 
oi Harbor, who specified factory-built lift stations, the problem was 
ONE 8° dia., 500 GPM pumps no different from that encountered by numerous other Michigan 
‘at communities where 35 Smith & Loveless factory-built lift stations 
Om 7 En. SENET ponpe are in operation. The successful contractor, Pearson Construction 
ONE 8’ dia., 350 GPM pumps Company of Benton Harbor, through our sales representatives, 
DuBois-Cooper Associates, awarded Smith & Loveless the order 
ONE 8 dia., 150 GPM pumps, for the pumping stations. 
magnetic flowmeter The Smith & Loveless Underground Sewage Lift Station is a com- 
oie plete FACTORY-BUILT UNIT, shipped READY FOR INSTALLATION 
TWO 7" dia., 250 GPM pumps . . . It is necessary only to lower it into piace, make the piping 
TWO 7’ dia., 150 GPM pumps connections, and it's ready for operation. Regardless of the appli- 
cation or location, you can depend upon Smith & Loveless proven- 
ONE 7’ dia., 100 GPM pumps quality lift stations to CUT COSTS and REDUCE MAINTENANCE 
TROUBLE — because: . 
ONE 96" dia., 600 GPM pumps UNDERGROUND installation eliminates land and building expense 
Eliminates expensive construction and form work 
Rapid installation reduces on-the-job expense 
Low initial cost, easy maintenance, sustained dependability 


—_— A complete line of standard-size lift stations with capacities from 
20 GPM to 4500 GPM per pump or ejector. Larger sizes built 
to order. 











aa. 
\\ YL For job recommendations, complete specifications and drawings—all part of the latest 
—— edition of the 100-page Smith & Loveless lift station Data Manual, write Department 20. 


g. Smith & Loueless. Tuc. 
. P. 0. BOX 8172 KANSAS CITY, MISsoURI 


c 


REVRGCSUewBeTCaAaVTivVes tu FRECHE Cerne Bwerrees 
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[O)NE COMPANY OFFERS 
A COMPREHENSIVE UP-TO-DATE 


METERS 


LINE OF teres FOR WATER 
AND SEWAGE WORKS... 
BACKED BY NATIONWIDE - 
SALES AND SERVICE... 

AND BY YEARS OF LEADERSHIP 
IN RESEARCH, ENGINEERING, 
MANUFACTURING AND 
APPLICATION SKILLS. 

THERE IS NO SUBSTITUTE 


FOR EXPERIENCE. 





© BUILDERS-PROVIDENCE 














How NEW is this Meter? 


It was built in 1913 . . . but it’s almost as new as 1956. Over the years, 
working parts have been replaced. Its performance matches every 
standard of modern metering practice. 

The parts used to repair this meter at its last overhaul are identical 
to those used in the latest Trident meters. They embody every thor- 
oughly tested advancement known to the science of metering. 

Designing modern parts to fit “old” meters has been a rigid Nep- 
tune policy for over 50 years. It is just one of the extra advantages 
that make Tridents a better buy . . . both for today and for the years 
to come. 





NEPTUNE METER COMPANY 
39 West 50th Street, New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road, Toronto 14, Ontario 




















Branch Offices in Principal 
American and Canadian Cities. 
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In Coral Gables, 
Operation Health and Beauty 


ORAL GABLES, Florida, is one 
C of the most beautiful small cities in 
the United States. It was “planned” 
from its inception and is totally de 
void of anything approaching a slum 
area. Beginning as a subdivision de 
velopment about 1920, it has grown 
to a census population of 19,837 in 
1950 and today is approaching a pop 
ulation of approximately 32,000 res- 
idents in addition to several thousand 
tourists who are ever present. 

The city is unique as a resort area 
in that its appeal is to the year-round 
resident, to a large extent, and to the 
winter visitors who appreciate serene 
atmosphere and quiet dignity. How 
ever, all the glitter of Miami is right 
next door. 


Fla., it's 





by WYLIE GILLESPIE 


and C. WALLACE SMITH 


Mr. Gillespie is a partner and Mr. Smith is an engineer in the 
firm of Smith and Gillespie in Jacksonville, Fla. The plant they 
describe in this article with its novel murals was placed in 
operation in recent months. 





A City Carefully Zoned 


Coral Gables is framed in a setting 
of tropical beauty, enhanced through 
the cunning skills of landscape engi- 
neers and architects. There has been 
careful guarding against any relaxing 
of original building and zoning 
codes which guard against any possi- 
ble encroachment of commerce or in- 
dustry against residential areas. The 
result a thriving community of 


its 


1S 


beautiful homes, smart looking com- 
mercial areas, expanding and clean 
light industries, clubs, churches, cul- 
tural and educational centers, all in 
the other 
access to attrac 


harmonious relation with 
ind all within easy 
tive parks and bathing beach areas. 

It has been a surprise to many 
thoughtful persons why Coral Gables 
with so many man-made and natural 
benefits was, until quite recently, a 
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city which relied altogether on septic 
tanks, most of these individually 
owned and maintained. Such was the 
case, however, until a progressive 
group of officials and business men 
began active consideration in the early 
1950's of a progressive and practical 
approach to planning and financing 
the construction of the most needed 
elements of a sewage collection and 
disposal system. 


Sewer System 
Started in 1954 


In 1954, Coral Gables began a pro 
gram which will eventually provide 
the entire city with sanitary sewage 
collection and disposal The first step 
of the program, now completed, was 
designed to serve only the northern 
portion of the city, approximately 
one-third of the total area within City 
Limits. The flat topography and wa 
ter-bearing rock underlying much of 
the surface layer of sand indicated 
a sewage collection system to be laid 
on rather flat grades, with pumping 
stations used to lift the sewage flow 
whenever sewer lines became exces 
sively large or excessively deep below 
the ground. In such manner economy 
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of design was effected without loss of 
efficiency 

Sizing of main trunks and intercep 
which are intended to carry 
additional loads from future areas to 
be sewered, were designed for their 
ultimate anticipated loadings. Like 
wise, the location and design of 


tors, 


pumping facilities contemplated the 
rapid future increase of contributory 
population. 


Gravity sewers are vitrified clay 


pipe ; pressure sewers are of cast iron 
and subsurface construction is of re 


inforced concrete. In most instances, 
gravity were laid in 
and alleys in order to avoid damage 
to private property. Pressure sewers 
were laid in parkways and along the 
shoulders of roads and streets. An 
effort was made, both in design and 
construction, to hold paving replace- 
ment to a minimum and to impede 
the flow of traffic as little as possible. 


sewers streets 


Sewage Pumping Stations 


Pumping stations were designed 
and located to be unobstructive in ap- 
pearance and operation. The archi 
tectural treatment of stations follows 
the continuity of design of the build- 


ings of the area in which each is lo 
cated lhe 


equipment were installed in these sta 


most modern types of 
tions to insure efficient and economi 
cal operation without odor or noise 

In each of the three pumping sta 
non-clog centri 


~ 


tions, three vertical, 
fugal pumps, manufactured by Fai 
banks, Morse & Co., and a standby 
gasoline engine, manufactured by 
Continental Motors Corp., 
stalled. In the event of failure of any 
pump or electric 
duplicate pump unit or the standby 
into 


are in 


power outage, a 
gasoline engine would go 
ice automatically and tl 
of the station would not be 
impaired. Ahead of the pumps in each 
station is a Chicago Pump Co. Com 
minutor 

In addition, a small, completely un 
derground ejector station is equipped 
with interlocked duplex ejectors, 
manufactured by Yeomans Bros. Co 

The sewage treatment plant is lo 
cated adjacent to part of the Univer 
sity of Miami campus and in close 
proximity to student dormitories 
Consequently, it was imperative that 
it be both pleasing in appearance and 
highly efficent in operation. The op 


sery 
1€ Operating 


capacity 
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SEWAGE pumping station on Golf Course. 


€ t € 


g includes class rooms, 
and other facilities for 
niversity Sanitary eng! 


Activated Sludge Treatment 


s of the activated sludge 
the most nearly com 
obtainable for a plant 

nominal capacity at 
million gallons per day, 
for expansion to an 
llion gallons per day 
es primary clarifica 
secondary clarification, 
pre-chlorination of 

ge and post chlori- 
The plant is 

with a vacuum type 
filter and flash dry 
thereby avoiding the 
drving 


tional sludge 


features of the plant were 
nd constructed with capaci 
ydraulic features sufficient 
e anticipated loadings of 
con pleted collection sys- 
ayout provisions for dup 
to be added when re 
ome other features of the 
designed to accommodate 
from 2.5 million gallons 
low to 5 million gallons per 
other features are not ex- 
require enlargement or dup 
the life of the plant. 
utters were given careful con- 
by the consulting engineers 
the for the 
foreseeable future. 


expansiol 
per da 

day; still 
pected to 
lication during 
hese n 
siderati T 
in regard to economies 


pre sent and 

Among the major structures of the 
plant are the operations building, 
housing pumps, motors and controls, 
and student facilities pre- 
grit removal 


laboratory 
7 . 
viously mentioned: a 
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YDE 


structure in which is installed an 
‘Aer-DeGritter” grit collection mech- 
anism, manufactured by Chicago 
Pump Lo two 18 foot by 24 foot 
rectangular tanks for primary clari- 
fication and three 21 foot by 66 foot 
rectangular tanks for secondary clari- 
fication 


Sludge Collection, 
Digestion and Incineration 


Sludge collection mechanisms for 
all clarifiers and skimmer mechanisms 
for primary clarifiers were manufac- 
tured by Chain Belt Co. There are 
three 22 foot by 110 foot rectangular 
aeration tanks in which are installed 
Chicago Pump Company air diffusers 
supplied by blowers located in the 
operations building. Two of the blow- 
ers are electrically driven; the third 
blower is normally operated by a 40 
horsepower engine using sewage gas 
for fuel. The engine manufac- 
tured by Climax Engine and Pump 
Manufacturing Co 

Twin digestion tanks, each 75 feet 
in diameter by 26 feet SWD, flank- 
ing the digester control building, are 
equipped with Pacific Flush Tank 
Co. floating covers. Design of the di- 
gesters and installation pro- 
vided for use of sewage gas collected 
by the covers to be used as standby 
fuel. Besides the Climax engine pre- 
viously mentioned, standby electric 
generation equipment, which is a 
complete operating unit, 110 kw max- 
imum capacity, furnished by the Buda 
Co. is designed to operate on either 
oil or sewage gas but normally will 
use the gas fuel. A 570,000 Btu heat 
exchanger using sewage gas and all 
other gas utilization equipment, in- 
cluding waste gas burner, recircula- 
tion system and gas storage tank, was 
furnished by Pacific Flush Tank Co. 


was 


covers 


The vacuum filter building, an- 
other major structure, is 32 by 91 ft- 
2 in., three stories in height. It houses 
the above mentioned standby electric 
generator, the digested sludge vacu- 
um filtering equipment, manufactured 
by Komline-Sanderson Engineering 
Corp., and the sludge flash drying 
equipment, manufactured by Combus- 
tion Engineering. 

The vacuum filter is eight feet im 
diameter by six feet face width. The 
flash dryer will receive the filtered 
sludge having approximately 75 per 
cent moisture content and reduce the 
moisture content to approximately 10 
per cent at the rate of 630 pounds ot 
dried solids per hour. 

The flash dryer can be operated, 
within practical limits, as a sludge 
dryer, delivering.a usable and useful 
organic fertilizer, or as a high-heat 
incinerator providing almost complete 
combustion with only a small amount 
of ash refuse. 

A Hapman 4 inch liquid type 
sealed pin tubular conveyor was in- 
stalled to transport digested vacuum 
filter cake from the combination line 
filter to the flash dryer. The Hap- 
man conveyor has a horizontal carry 
of 32 feet with a 24 foot vertical lift 
in the next 14 feet to the pug line of 
the dryer. A 2 horsepower motor 
drives the conveyor while two % 
horsepower motors activate the vi- 
brators. The speed of the conveyor is 
18 feet per minute with a capacity of 
1.1 cubic feet per minute. 

The provision for discharge of vac- 
uum filter cake is provided at ground 
level in event the flash dryer is not 
being used. An additional receiving 
hopper for another vacuum filter has 
been designed into the conveyor with 
the receiving hopper sealed. Neoprene 
pistons and Neoprene sealed pins are 
used in handling digested vacuum fil- 
ter cake on the Coral Gables installa- 
tion. 


Other Equipment 


Other major items of equipment in- 
clude three flow meters, for water, 
sewage and air, respectively, manu- 
factured by Fischer-Porter Co.; a 70 
gpm at 60 ft t.d.h. sludge pump man- 
ufactured by the Marlow Pump Co.; 
two 200 g.p.m. Fairbanks, Morse Co. 
raw sludge recirculation pumps fur- 
nished by Pacific Flush Tank Co. ; all 
chlorinating facilities, including a 
1,000 pound per day chlorinator, 
manufactured by Wallace and Tier- 
nan, Inc. 

Electric panelboard control cen- 
ters for the operations building, vacu- 
um filter building and the generator 
room were manufactured by Cutler- 
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OPERATIONS building, right center; incinerator building, left rear; digesters, right rear. 


Starting 
Products, 


Hammer, Inc automatic 
units by Synchro-Start 
Inc. : the main switch to the plant 
from 
“Ram”, 
switch, 4 

mounted, was manufactured by G. & 
\\ Electric Specialties 


source, a tvpe 
1000 AWP oil 


Irani 


outside 
600 


powel 
volt, 


way, 2-position, 


Murals Depict History 

autumn of 1955, the City 
John, 
walls of the di 
control 
his 


states 


In the ’ 
commissioned artist John St 
to execute upon the 
gester tanks and 
building, the first monumental 
torical murals in the United 
The murals depict by symbols the ap 
$50 years of Florida’s 
eight epochs 
\borigines, the Dis 
Power, 


digester 


proximately 
history, divided 
Florida of the 
covery, Initial 
Spanish Colonialism, English Settle 
ment, Early Years of Statehood, Ds 
velopment of Southeast 
and Coral Gables 

The plant 
officially opened to the public in Feb 
1956, at time the City 
local dignitat 


into 


Struggle for 


(Coast area 


was “dedicated” and 


ruary which 


Officials invited many 





ies and all interested citizens to in 
spect the new installation. Each visi 
tor was provided with an attractive 
leaflet giving facts concerning 
the plant and showing a line-drawing 
layout of the present installation and 


brief 


provisions for future expansions 


Operation Data 
All of the 


are in service at this time except the 
sludge drying and incineration which 
will not be required until digested 
sludge is removed from the digesters, 
Phe drawn, dried, 
and incinerated during February, 
1957. Very little, if any, grit is being 
received at the plant and ngne is 
shown on the operational reports. 


processes ot operation 


first sludge was 


Sewage flows for the month of De 
cember 1956, approximately one yeat 
the initial operation, 
averaged 1.06 mgd. Daily peak flows 
averaged 3.5 times the average flow. 
Phe 
mated to 
The per capita daily flow at the plant 
100 gal 


Rec yrds 


atte lant’s 
| 


connected population was esti 
have been 10,780 persons 
therefore, was slightly undet 


including infiltration. 


ons 





SLUDGE disposal equipment. 


Hapman s ge conveyor: Combustion E 


show 0.44 rainfall..during 
the gionth of December 1956 
sludge mixed with settled 


y 
~ 


inches of 


Primary 
excess secondary sludge is pumped 
to the primary digester and digester 
supernatant liquid is returned to the 
primary clat Primary clarifie1 

removed 29 per cent o the 
B.O.D. loading. Fourteen 
the available secondary sludge 
irned to the primary clarifies 


his secondary sludge con 


11ers 
units 
plant pel 
cent ol 

is ret 
23> CACESS 


tained 960 ppm ol suspended solids 
Raw sludge contained 99 per cent 
Phe 
85 per cent volatile solids and 15 pet 


\pproximately 12, 


moisture sludge solids contained 
cent fixed solids 
500 gallons of raw sludge per day 
were pumped to the primary digester 
Neither digester was heated, the tem 
in the primary being 78°F 
77°F. Digester 
7.0 during the 
ion tanks contained 


al 
85 ppm of suspended 


perature 
and in the 
pH rose 
month 


secondary 
from 6.7 to 


The ae 


Le T 
- 4 
> 


an average Ol 
solids. At the ¢ 
| 1 op he sie ata ) 
solved oxygen content averaged 2.0 
ppm 
tion tanks directly to 


l cl lhe 


tinal 


nd of aeration the dis 


rhe flow passes from the aera 
secondary of 


clarifiers etfluent from the 





srat 
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WELL EQUIPPED laboratory for plant operation control. 


secondary clarit! s was as follows 


Average B. O. D > ppm 
\verage Suspended Solids 


| lissolved 


H ppm 
Average Oxvgen 1.3 ppm 
Chlorine 
clarifier effluent for sterilization pur 
poses. An average dosage of 10.4 ppm 
residual of 0.7 ppm at the 
chlorine contact 


prov ided for 


1S applied to the secondary 


provides a 
effluent from the 
chamber. F 
pre-chlorination for odor control put 
\ portion of the plant etflu 


acilities are 


poses 
ent, after chlorination is placed under 
pressure by an effluent use pump and 
provides water for lawn sprinkling, 
supply and for 
wash down use within the plant 
The plant effluent discharges into 
a drainage canal which contained 4.8 


chlorinator ejector 


ppm of dissolved oxygen in December 
1955, immediately after the plant was 
The canal con 
oxygen 


placed in 
tained 5.7 ppm of dissolved 
during December 1956 

The plant is operating now at an 


operation 


average flow of less than 50 per cent 
of design ca \verage removal 


of B.O.D. is 94 per cent ; average re 


pacity 
moval of suspended solids is 85 to 
90 per cent. There is, therefore, every 
indication that the installation will 
operate satisfactorily up to full load 
conditions. Operating costs have been 
in line with the consulting engineers’ 


original estimates 


Financing and Construction 


Construction of the sewerage pro 
gram was financed by the sale of a 
revenue’ bond issue of $3,250,000, 
backed by a_ special 
against benefitted property 
pledge of utilities service taxes 

M. B. Garris, Consulting Engineer 
of Miami, directed the overall sewer 


assessment 
and a 
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age project. Smith and Gillespie, En 
gineers, of Jacksonville, were retained 
by Mr design of the 


treatment plant, pumping stations and 


Garris for the 


pressure sewel lines 

contractors on the sewage 
ollection Morris Pros- 
ser, Contractor, Inc., of Franklin, 
Ind., for both gravity lines and pres- 
sure Henry G. DuPree Co., 


sewage 


Prime 


system were 


sewers: 
jacksonville, Fla., for all 
stations and L E \W 


pumping ( orp. 


of Miami for crossing of a railroad 
and highway with a canal to permit 
tidal flow of the stream of 
the plant effluent. 
Che plant 


more than adequate for approximate 


recelving 


present installation is 


ly 25,000 contributing population. The 
collection system now completed has 
far fewer service connections than 
the plant will now accommodate, It is 
expected that the plant will serve for 
several years with no need for addi- 
tions or enlargements, but the growth 
of Coral Gables has been and contin 
ues to be so rapid that adequate pro- 
vision for expansion was incorporated 
in the original design to serve an ulti 
mate 75,000 contributory population. 

The City of Coral Gables officials 
are proud of this completed initial 
step of their overall sanitary sewer- 
age program; also, they are proud 
of the national publicity it has re 
ceived, particularly the attractiveness 
of the above ground structures which 
has led it to be referred to as “‘ per 
ation Health and Beauty.” 

The program was completed under 
the administration of Mayor Fred B- 
Hartnett, Vice-Mayor W. Keith 
Phillips, Commissioners John M. 
Montgomery, (Mrs.) Lucile P. Ne 
her, Robert L. Searle, and City Man 
W. T. MelIlwain. L. W. Robin 
was Director of Finance and 
kX. L. Semple was City Attorney. All 
are currently in office with the ex 
ception of Mr. MclIlwain who recent 
ly resigned to take over the manage- 
ment of a Testing Laboratory in Mi- 
anu. Mr. Mcllwain was succeeded by 
City Manager Ira F. Willard. 

The sanitary system is 
currently under the supervision of 
Mr. Eugene A. Smith, Director of 
Public Works and is operated by Mr. 
W. C. Tims, Superintendent of Sew 


age! 


son 


sewerage 


ers and Sewage Plant. 


INCINERATOR building. 





78’ LINED concrete pipe ready to be 


Concrete Sewer Protection 


lowerea 


Methods employed by the City of Los Angeles to protect masonry 
sewers against attack by hydrogen sulphide gas. 


YDROGEN SULFIDE gas is 
present at times in the atmosphere 
of practically all sewers 
open within 


Sanitary 
which channels 
the separate sewer system of the City 


flow as 


of Los Angeles. Severe corrosion of 
unprotected concrete has occurred due 
to acid attack from the oxidation of 
hydrogen sulfide to sulfuric acid. 
For many years the City has tested 
linings and coatings of corrosion re- 
sistant materials, under accelerated 


and actual sewer conditions. How 


ever, to date, few have proven to be 
sufficiently impermeable to protect 
concrete indefinitely. 

The present design practice of the 
City specifies that either polyvinyl 
chloride plastic liner plate or clay 
lining blocks be used to protect the 
exposed inner surfaces of larger sew 
ers or reinforced concrete construc 
tion. Extensive construction of sew 


erage facilities using these protective 


linings has been and is now being 


completed for the City 


History 


The history of large outfall sewers 
serving the City of Los Angeles has 
been one of corrosion and of continual 
expense to combat this corrosion. 
The outfall was constructed to 
the ocean at Hyperion in 1894, Five 


first 


vears after completion, serious sul- 
\fter 
outfall 


fide deterioration was reported 


twelve vears of service, the 


was badly deteriorated The ¢ ity had 
that this 


grown so in the meantime 
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Mr. Pardee is City Engineer for the city of Los Angeles, Calif. 
Mr. Studley is Engineer of Sewer Design for Los Angeles, Calif. 








L. A. Pardee 


E. G. Studley 


WATER & SEWAGE WorKS, APRIL, 1957 





“T-LOCK" Amer-plate plastic liner, and reinforcing steel on 
sewer. 


form of 8'-3" 


perl ( the 
e Cit Chis ttall 

doned 1908 

ears s¢ 1c 


1} eas Ca 

das to serve 

tary to the first 

ne t e the North 

() tructed 1924, the 
( tr il (1 fall | id 

( t the t e the North 

( laced . operatio1 the 
, ntral Outtall was dis 
cont Since 1937, portions of 
the ( ntl Outtall have been recon 
Cet Ik Use rain but 


dollars 
r¢ it | 1 ts rehabilitation, in 
lud replacement of corroded mor 

bricl m the upper half of 


er a nullion 


the er | sion of the Central 
( dirt “¢ ( ~ now heing con 
trolled b positive ventilation 
throughout the length of the outfall 
b é entilation station lo 
cated at the Hyperion Treatment 
Pla 

Prior to the construction of the 
North QOuttall Sewer in 1924, a pe 
cial Sewerage Commission reported 


disintegration of ma 
* in the Central 


Vel vases 


Outtfall Sewer and recommended that 
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“the North Outfall Sewer be built in 


such a manner as to resist disintegra 
tion from sewer gases as far as this 
Is practicable * It was also the recom 
mendation of this Commission that 


“the outtall sewer be constructed of 
icid-resisting materials.” 
In order to decrease the 


North Outfall 


cost ot the 


certain economy meas 


ures were adopted, including the 
elimination of acid-proof joint mate 
rial between the clay lining blocks 
and the elimination of reinforcing 
| 1 
steel except at certall special loca 
tions. After 12 vears of operation of 
the North Outfall Sewer. a 6-mile 


downstream section was inspected, 


ind large areas were found devoid of 
the clav lining block. The concrete, 
thus exposed, was corroded and soft, 


the maximum depth of such corrosion 


heing approximately 5 inches. Little 
or no additional corrosion has " 
curred since 1936 in this section of 


the outfall, due to the adequate ven 
tilation system conceived 
stalled at that time 
tion in 


and in 
its Inspec 
1936, in addition to the cost 
of ventilation, approximately 1.7 mil 
lion dollars have been spent for the 


Since 


construction of reinforced concrete 


This 


was occasioned partly by the interior 


hlanketing at critical locations 


deterioration of the outfall and partly 





by its location and lack of steel in the 
original construction. 


A Study of Corrosion 
Protective Materials 


The Department of Public Works 
of the City of Los Angeles, in the 
early 1930's, through its Bureaus of 
Engineering and Standards, initiated 
a testing program for corrosion pro- 
tective products. This program has 
been continued on a considerably aug- 
mented and expanded scale until at 
the present time approximately 25 
items are being tested concurrently 
on a long term basis. It is the prac- 
tice of the Bureau of Enigneering to 
specify only those materials approved 
by our Bureau of Standards. 

Exposure manholes throughout the 
system at selected locations of severe 
corrosion are used to test paint and 
protective coatings, protective liners 
and in some cases corrosion inhibitors 
in concrete 

In the 
economical protection against corro- 
sion, long term tests are carried on 
for many promising products. As has 
unfortunately been the case, however, 
by far the vast majority of these have 
proved incapable of affording perma- 
nent protection to concrete. Results 
of these tests are released only to the 
manufacturer or his representative. 


ever widening search for 


Basic Philosophy 


On the basis of history and 
the continuous testing program, a 


hasic philosophy encompassing the 


past 


design and protection of sewers has 
evolved within the Bureau of Engi- 
which briefly sum 
marized as follows 


neering may be 


l. Except for isolated exceptions, sew- 


ers are designed to flow as open chan 
nels and hydrogen sulfide is usually 
present in some degree in the sewer 
atmosphere 

2. The generation of hydrogen sulfide 


and its oxidation to acid ts dependent 


upon the composition and activity of 
the microbic population of sewers. 
Forecasts of variation in these popu 
lations have not as yet been made 
with assurance 


3. Hydrogen sulfide generation, release 


and oxidation causes acid corrosion 


of concrete and unprotected concrete 


depended with 


attack. 


cannot be 
this 


upon to 


stand 


4. Of all the 


for corrosion protection and/or pre- 


methods advanced to date 


vention, there appear to be only two 
which have been successfully and eco- 
nomically applied to sewers, and these 
are (a) mechani 


protective linings 


bonded to the 


cally 


concrete and/or 
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7? * ats) . 
te 


oF es 


— o 
ran, a 


AMER-PLATE plastic liner in place on forms for a transition structure. 


This design criteria anticipates that 
the larger sewers must have an as 


sured life of at 


least al in 
order to justify 


providin capacity 


required for a num 
the future. It is the 
Bureau’s opinion that every econom 


ical means should be 


will not be 


bet years If 


ncluded in sew 
er construction to assure this maxi 
mum length of life and that the adop 
tion of meth 
eliminate the 
not be de 


speculative or untried 
ods to either reduce or eli 
corrosive conditions should 
pended upon 


Plastic Liner Plate 


Research in the development of 
liner dates back to the early 


when the 


plastic 


1930's manufacturer, the 


\mercoat Corporation of South Gate, 
Calif., began studies of controlling 
attack by the inert 
Many laboratory tests 
conducted, both by 
City of 
testing 
its trade nam 


corrosive use Ol 


plastic lining 
have since been 


the manufacturer and by the 
| All of the early 
ot this liner, called by 


: 
os Angeles 


was conducted within 
locate d 
San 


‘Amer-Plate”, 
a sewage pumping 


in the city of 


chamber 
Coronado near 
was sub 
attack, 


Chis chamber, which 


Diego 


to severe sulfide Was 


maintained as a testing area for a 
of years until disintegration 
caused its abandonment 

In 1947, “T-Lock” Amer-Plate 
was installed in the highly corrosive 
atmosphere of a pumping chamber of 
the City of Mission 
Beach. For this pioneer application, 


the linet 


nun bet 


San Diego at 


was fabricated in one-foot 
molded on a laboratory 
Periodic inspection of this in 
stallation deterioration to 
date later) of either the 
liner material or the concrete it pro 
tects. The presently manufactured 
liner plate is made of polyvinyl chlo 
ride plastic, is about 0.060 inches 
thick, and is provided with parallel 
and projecting “T” shaped anchoring 
2\™% inches on center, molded 
the back of the 


squares, 
press 
shows no 
(10 years 


ribs, 


integrally to liner 


plate. Concrete poured against the 
back of the surrounds the T 
lock and provides a permanent 
chanical anchorage. These liner plates 
are now manufactured in sheets 4 
feet by 8 and fusion- 
welded to make larger sheets. Field 
joints are made by applying welding 
strips of the plastic which by means 
of hot-air guns are fusion-welded to 
the sheets. The continuity of the plas 
excellent. Minute holes 
detected electrically with a 
spark tester at the completion of 
struction 

Installations of “T-lock’” Amer 
plate within the City of Los Angeles, 
since 1949, have shown no percep 
tible deterioration to date. It is evi- 
dent that protection will be afforded 
by the material for an extremely long 
period of Samples of the plastic 
date that a 
slow hardening occurs. This may be 
caused by loss of plasticizer or other 
changes. It should be emphasized, 
however, that the changes that have 
occurred detrimental 
and that no basis exists for determin 
ing how much time must elapse until 
detrimental hardening occurs 

In January, 1949, the inlet and 
outlet chambers of a large inverted 
siphon were lined with approximately 


liner 
me 


feet, may be 


tic sheet is 
can he 


con 


tink 


liner removed to show 


have not been 
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WELDING STRIP being applied to joint of plastic liner with hot-air gun. 


7 OK square feet oft ‘Amert plate, 
ind at the same location, about 320 
linear feet +2-inch diameter R.C.P 
the conveyance of the 
rrosive it osphere across the Sl 
phon was also lined. In April, 1949, 
wer 3.000 linear feet of 60-inch di 
imeter il 6-foot by $-foot box 
structure were lined in the recon 
structi portion of the West 
s Angeles lnterceptor Sewer. [1 
lanuarv ot 1950 wer 4800 limear 
leet ol x0 ind 36-inch interceptor 
sewer! \ ring the construc 
tion the Angeles Street Inte 
eptor Sewe In 1953 and 1954, the 
La Cienega a San Fernando Valley 
’ | 


approximately 10.5 
miles long, varying in size from 48 
© tt 3 inch 
was lined with plas 
all but 1.5 miles of 
remaining section was 


blocks 


inch diameter to semi 
elliptical sectior 

tic liner plate tor 
ts length. The 


med with Cla mer 


of the City Coun 
Public Works in 


Hyperion Engineers, a 


Under authority 
cil, the 


1955 retained 


Board of 


joint venture of Holmes & Narver; 
Daniel, Mann, Johnson and Menden 
hall: and Koebig and Koebig; all 
consulting engineers of Los Angeles, 


to prepare plans and specifications 
for the North Central Outfall Sewer 
This new outfall sewer will augment 
the existing two outfall sewers now 
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in service and will provide outfall ca 


pacity for the City of Los \ngeles 
until the vear 2000 
\fter investigating and inspecting 


all pertinent examples of corrosion 
resisting lining and after reviewing 
the theories of hydrogen sulfide gen- 
reduction, 
consultants concluded, in a let 
ter to the Board of Public Works 


prior to final design, that “Anything 


eration elimination and/or 


these 


that can be economically done to 
make the structure durable indefi 
nitely should be constructed into it.’ 
They further stated that “It is the 


Hyperion Engineers’ recommendation 
that the North Central Outfall Sewer 
be lined with a suitable vinyl plastic 
to a proper design depth below mini 
mum anticipated flow conditions for 
length except at 
sewer will 


its entire 
the 


siphons 
where run full con 
tinually 

The Hyperion Board of Consult 
established to and ap 
prove plans and specifications pre 
Engineers, and 
of which the City Engineer of Los 
\ngeles is voted by ma 
jority in favor of the Hyperion Engt- 
neers’ reconnnendations to protective 
ly line the sewer. The Board of Pub- 
lic Works subsequently adopted their 
recommendation 

When finished, the North Central 


ants, review 


pared by Hyperion 


a member, 











Outfall Sewer will represent the 
largest single installation of “Amer 
plate” lined sewer thus far specified, 
amounting to over 825,000 square 
feet. 


Clay Lining Blocks 


Clay lining blocks with mortar 
joints were used in the construction 
of the principal interceptor and out 
fall between the years 1924 
and 1930. With the exception of the 
North Outfall Sewer, the majority of 
these installations are at locations of 
moderate acid attack and remain in 
generally good condition, the tile in 
tact, with sound concrete beneath 
The mortar joints, however, are ob 
viously the weak points since they 
are vulnerable to attack. Sulfide cor 
has them to become 
mushy, expand in volume, and unless 
ventilation is effected, the loss of the 
joint material eventually will permit 
entry of acid behind the tile liners. 

As a result of the unsatisfactory 
experience with mortar joints, the 
City of Los Angeles has long tested 
other joint materials. The clay lining 
blocks themselves have been improved 
in recent years by reducing their per 
meability. Cement mortar has been 
replaced with an approved cold air 
drying synthetic rubber base sewer 
joint compound, hot coal-tar, or plas 
tic sewer joint compound. With the 
advent of these acid-resistant joint 
compounds and when used with the 
improved clay lining blocks, it is be 
lieved the combination offers effective 
sulfide corrosion protection. 

Clay lining blocks are individual 
1”"x914"x24" in size, 
forming to the inside sewer curva 
ture, with three locking lugs extend 
ing the full length along the back of 
the block 


as to firmly seat in the concrete pour. 


sewers 


rosion caused 


pieces 3 con- 


These lugs are so shaped 


\s mentioned above, a lining con 
forming to the improved require 
ments was used in a 1.5 mile section 
of the La Cienega and San Fernando 
Valley Relief Sewer. 


Cost of Protection 
and Value Accrued 


To be in accord with the concepts 
of engineering economics, the value 
accrued from built-in acid resistance 
should equal or be greater than the 
cost of the acid-resistant material in- 
stalled. It is the opinion of the Bureau 
of Engineering, on the basis of con 
struction bids, that the cost of build 
ing acid resistance into sewers is not 
excessive in view of (1) the benefits 
derived, (2) the assurance of in- 
creased life of the sewer and (3) the 
positive elimination of other means 





78 in. LINE of precast concrete pip 


»+ 


of attempting to provide control or 
eliminate corrosive conditions. 

It is immediately apparent that the 
benefits resulting from acid resist 
ance are for the most part intangible 
and cannot be evaluated momentarily 
Che cost 


easier 


with any degree of accuracy 
of acid resistance, however, 1s 
to estimate, although, in some cases 
this cost is not as clear cut as could 
be desired. 

In those pipe sizes where vitrified 
clay pipe is used to provide acid re 
sistance, the additional 
cost for protection may be easily de 


incremental 
rived; for costs for clay pipe and ce 
ment pipe are available and from the 
mutitude of installations resulting 
cost analyses may be compared 

For pipe 
available and where plastic sheet or 
clay liner block has been used to pro 


sizes where clay is not 


vide acid resistance, data from only 
a few projects are available from 
which comparative bid figures can be 
obtained. Prior 1956, for 
large diameter sewers, with one ex 


to bids 
ception, were taken only for lined 
conduit with no optional unlined al- 
ternate allowed 

In April, 1956, bids were received 
for Relief of Venice Interceptor Sew 


CONCRETE SEWER PROTECTION 


. - 


" °] 


Ted in pla 


er, Unit A, a 51-inch diameter sewer 
of approximately 2400 feet in length 
Upon instruction from the Board of 
Public Works, bids were received on 
both a lined and unlined basis. Ap 
proximately 31,000 feet of 
acid-resistant liner was involved. The 
differential cost in the bids was 
$15,086, or an amount equivalent to 
about $0.49 per square foot of plastic 
lining material. This unit cost was 
considerably below that expected and 
the lined alternate of 
selected. 


The 


square 


Was, course, 


bids for the North Central 
QOutfall Sewer were received in 
1956 for each of its two units of 
construction on the following basis 
(1) a plastic lined base bid and (2) 
an unlined conduit (except for 

lated locations) augmented by 2 
inches of sacrificial concrete. In total 
the two units of this sewer are com 
prised essentially of 9-6” diameter 
conduit which total approximately 
42,000 feet in length and of which 
the majority is of monolithic tunnel 
construction. There are about 455,100 
square feet of liner plate in Unit | 
and 370,600 square feet in Unit II 
While comparison is possible only be 
tween acid-resistant material and the 
additional 2-inch thickness of 


1SO 


sacri 


e completed. 


ficial concrete, it is nevertheless in 
teresting to examine the differential 
In addition, it should be em 
phasized that the additional friction 
resulting from corrosion was not con 
sidered in the sacrificial concrete al 
ternates so that the same size conduit 
was included for both alternates. 
For Unit I of the North Central 
Outtfall Sewer, the low construction 
bid for the plastic lined conduit was 
$6,196,691, the low construction bid 
for the conduit with sacrificial con 
crete was $5,946,566; the differential 
was, therefore, $250,125, or an equiv 
alent of $0.55 more per square foot 
of plastic liner. Correspondingly, the 
bids for Unit II of this facility 
were $4,930,000 for plastic lining and 
$4,812,000 for 
Che differential was $118,000, or 
equivalent of $0.32 more per square 
foot for plastic 
should be noted that Unit I is almost 
entirely of tunnel construction while 


costs 


low 
sacrificial concrete 
an 


lining material. It 


Unit II has a significant amount of 
open trench construction 

As has been previously mentioned, 
the lined alternate as recommended by 
the City Engineer and the City’s con 
sulting engineers, is now under con 
tion in 1958, 


WATER & SEWAGE Works, APRIL, 1957 





CHICAGO landmark, the Old Water Tower. Completed 


1869, it was but two year 
Great Chicago fire of 1871 
the only major structure to survive the path of the holo- 


c 


4 


al 


old when it withstood the 
and came out unscathed as 


The tower, designed by Wm. A. Boyington, was built 


f native limestone under the direction of Chicago's 


famed City Engineer, Ellis 


S. Chesbrough. The structure 


154 feet high and the tower proper has walls 10 feet 
thick at its base, tapering to a one foot thickness at the 
top. Inside, the 3-foot diameter wrought iron pipe served 
merely as a means of absorbing the pressure pulsations 
reated by the giant steam pumping engines. 


Fluoridation at the 
Chicago Avenue Pumping Station 


HICAGO has no landmark more 
C revered than its Old Water Tow 
r, which was completed in 1869, just 
the Civil War. Al 


used 


alter 
though it has not been 
1903, Chicago’s citizens have blocked 


‘ours rs 


since 


every proposal for its removal, since 
its use was changed from a utilitarian 
purpose to that of a commemorative 
ornament for the City. In the pump 
ing station across the street from this 
turreted monument to civic progress, 
situated at Chicago Avenue and 
Michigan Boulevard is located one of 
the three fluoridation plants which 
treat the entire Chicago water sup- 
ply system 


Half a Billion Gallon 
Treated Daily 


The fluoridation plant in the Chi 
cago Avenue pumping station treats 
the water flowing in the Chicago Ave 
nue Tunnel, supplying five pumping 
stations in the central zone of the 
City. The average daily pumpage of 
the five pumping stations during a 
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by O. B. CARLISLE 


Mr. Carlisle is Chief Water Works Engineer in the Bureau of 
Engineering of the City of Chicago, Ill. In this article, he de- 
scribes the fluoridation equipment for one of the three installa- 
tions that make Chicago the largest fluoridated water supply 


in the world. 





year is about 500 mgd. Using a dos- 
age of 1 ppm, 45 pounds of 23 per 
cent pure hydrofluosilicie acid is re- 
quired per million gallons of water 
treated. The average daily require 
ments amount to 22,500 pounds of 
hydrofluosilicic acid, which at 10.17 
pounds per gallons equals approxi 
mately 2200 gallons per day. 

The South District Filtration plant, 
serving the south zone of Chicago, 
began fluoridation with hydrofluo- 
silicic acid in May 1956. Before this 
method of fluoridation could be effec- 
tively applied at the Chicago Avenue 
and Lake View pumping stations, re 
spectively serving the central and 
north zones of Chicago, many engi- 
neering problems had to be solved 


in planning this unusual installation. 


Tapping The Tunnel 

To cite just one example A prob- 
lem existed at the Chicago Avenue 
tunnel because it had no shaft con- 
veniently located, through which the 
fluoride solution line could be run 
down to the tunnel. Excellent draw- 
ings and surveys were available, how- 
ever, which showed that a hole could 
be drilled through approximately 170 
feet of earth and rock to tap the tun- 
nel. This break through the tunnel 
was made directly on the center line 
of the dome where a 6-inch well cas- 
ing to the surface was set. (Fig. 1) 

Acid storage tanks and fluoride 
feeding equipment at the Chicago 





CHICAGO AVENUE PUMPING STATION 





nue station are installed in a which can be unloaded in approxi- 
fume-free room in space which for mately two hours. At this writing, 
we ala ial late al a at eps ae a on - SEGMENTAL 
merly was part ot the old boiler room, the acid costs 2.7 cents per pound CONCRETE 
len days’ storage is provided by two~ delivered to the site. BLOCK ~ 
10,000 gallon, steel, rubber-lined \cid flows by gravity from the 
tanks located in a concrete safety res storage tanks to two Omega Rotodip 
ervoir which can contain the entire feeders, only one being in service at | gcip mixture 
contents of one tank in the event of a time. Each is geared to provide a DISCHARGE LINE _6" WELL CASING 
leakage caused by tank or fitting fail feed range capacity from 10 to 250 
‘ig. 2 gallons per hour. If either of the feed 
\cid level in these storage tanks is ers should overflow, the overflow is 
measured and continuously recorded carried through connecting lines lead 
in the Control Room by builders ing to a tell-tale tank which permits 
Providence, Inc. Chronoflo Level the operator to see what is happen APPROX. 
£ 11 . . oe f{ P 4 130 
Gauges and Transmitters. All piping ing. If he is not in the immediate vi- By dE 
in this ] — CENTERING 
|) \CLAMPS@ 25 CTRS. 


2" STNLS. ST. PIPE 


and fittings used to convey the acid cinity, the overflow indicator 
are Uscolite. In making up the fit tank will sound an alarm in the Con- 
tings, Uscolite cement and solvent trol Room. Covers on the feeders are 
were used as a thread compound made fume-tight by sealing the joint 

between the cover and the tank with 
Acid Delivery and Feeding two-inch wide polyethylene adhesive 
tape. This can be readily stripped off 
and replaced when inspection of, or 
access to the inside of the feeder tank 


Hydrofluosilicic acid of 23 per cent 
strength, weighing 10.17 pounds pet 
gallon, is delivered to the pumping 
station by the supplier in rubber-lined 

ink trucks. A rubber hose is con 
nected to the top of the tank truck 
and the acid is discharged by siphon 
action through Uscolite pipe to the 


is desired, 

\ dosage of 45 pounds per million 
gallons to impart a one part per mil- 
lion treatment requires about 4.4 gal 
lons of the 23 per cent strength hy 


storage tanks. Siphoning is accom drofluosilicic acid. 











plished by connecting a compressed 
air line to the tank truck in which 
enough pressure is utilized to start \t the Chicago Avenue station the 

sip shonit ng action after which the air point of application into the tunnel is 

pressure is reduced just enough to approximately 800 feet away and 200 Fig. 1—FLUORIDATION piping from Chi- 
prevent siphonage from creating a feet below the level of the feeders. cage Pumping Station to Chicago Ave. 
vacuum in the tank truck. Each tank It is, therefore, necesary to pump the Tunnel. 

truck has a capacity of 5000 gallons acid discharge from the Rotodip feed- 
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Fig. 2—GENERAL arrangement of hydrofluoric acid feeding system. 
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TRUCK unloading hydrofluoric acid. 
ers over this distance. Because of a 
build-up of head by air trapped in 
this 2-inch discharge line, all air must 
be evacuated before the line can be 
primed. This is accomplished by a 
Nash-Hytor vacuum pump. Tendency 
of the line to siphon liquid faster than 
desired overcome by placing a 
restricting orifice in the flange above 
the discharge of the pump. When the 
air in the line is evacuated, the vacu 
um is shut off and the 1 hp motor 
driven solution pumps can take over 

\llis-Chalmers centrifugal 
of monel construction are used 


Was 


lwo 
pumps 
to pump the hydrofluosilicic acid so- 
lution from the feeders to the point of 
« 
application. Each pump is rated at 10 
a head of 20 feet. As a 


safety precaution, packing glands on 
- 


gpm against 


these pumps are shielded to prevent 
out 


any leakage from spraying cen 


trifugally 
acid 


Because the hydrofluosilici 





PUMPS (Allis-Chalmers) to pump acid 
from feeders te point of application. 
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CHICAGO AVENUE PUMPING STATION 


a 
ay GER 


vet 


J 


FEEDING equipment for hydrofluoric acid (Omega Rotodip Feeders). 


rate of feed is less than 10 gpm, the 
additional capacity required by the 
pumps is made up with water. Other 
wise, the pumps would draw in air 
and become air-bound. Stainless steel 
make-up tanks for adding this water 
to the hydrofluosilicic acid in_ the 
mixing tanks, are mounted on con 
crete pedestals to the right of the 
pumps. Water input to each make-up 
tank is float-controlled. The inlet 1s 
trapped and led to a funnel above the 
top edge of the make-up tank, thereby 
preventing back-siphoning of liquid 
from it. A rotameter is included only 
for the convenience of the operator 
to indicate approximately the amount 
of water being added as make-up. 
Normally, this is added in the ratio 
of 6 parts of water to 1 part of 23 
per cent hydrofluosilicie acid. 


Control of Operation 


Operation of this fluoridation sys 
tem is monitored from the Control 
Room. Reports of pumpage are re- 
ceived hourly from the pumping sta- 
tions being supplied by this station. 
Changes in fluoridation feed rates are 
made accordingly by means of hand- 
wheels on the control panel. Thes« 
precision devices permit setting the 
feed rate to within one-tenth of one 
percent. The recorders do not record 
the rate set by the handwheel but the 
actual delivery of the Rotodip feed- 
ers. This is checked and confirmed 
by reference to the loss-in-head charts 
which show how much has been de- 
livered to the feeder from the tank. 

The entire installation is painted 
with clear and pigmented corrosion- 
resistant Plasite. The floor, walls. 
safety reservoir, foundations and con- 
crete bases are painted medium gray. 
Storage tanks, platforms, ladder and 


stairs, air compressor, priming pump, 
structural steel and metal piping are 
painted light gray which presents a 
pleasing contrast 

Similar equipment is installed in 
the Lake View Pumping Station, 
serving the north zone of Chicago. 
The quantity of water treated is less 
than half that treated at Chicago Ave 
nue Pumping Station 

Soth projects were designed under 
the direction of the writer as Chief 
Water Works Engineer, and erected 
under the direction of Mr. E. J. 
Stromback, Water 
Works the 


general supervision of Mr. Dick Van 


Engineer of 
Construction, all under 
Gorp, Chief Engineer of the City’s 
Bureau of Engineering 

Operation of these installations is 
under the supervision of Mr. J. L. 
Weeks of the Bureau of Water, Me 
Charge of 


chanical Engineer in 


Pumping Station Operation 


MONITORING equipment (Builders-Provi- 
dence) for hydrofluoric acid feeding. 





Steel Water Tanks 


HE SERVICE LIFE and eco- 

nomical maintenance of steel water 
tanks depends upon thorough regu 
lar inspection and upon prompt and 
thorough repair and repainting as 
necessary. Aside from possible dam- 
age by floods, storms, or earthquake, 
the life of a steel tank is limited only 
by the damage due to corrosion of 
the tank plates and the supporting 
tower, 1 any 

The American Water Works As- 
sociation’s Specification D102, “Ten- 
tative Recommended Practice for 
Painting and Repainting Elevated 
Steel Water Storage Tanks, Stand- 
pipes, and Reservoirs,” was prepared 
by a joint committee representing the 
American Water Works Association, 
the New England Water Works As- 
sociation, and the American Welding 
Society. It is recommended as a guide 
to the owner of the tank, as to in 
spection, repair, repainting, and at- 
tendant contractual arrangements. 
Repair and repainting are such spe- 
cialized and somewhat hazardous 
undertakings, particularly for ele- 
vated tanks, that they are seldom 
done by regular maintenance per- 
sonnel. Instead, these functions us 
ually are performed by contractors 
who are experienced in this work. 


Inspection and Report 


All tanks should be thoroughly 
inspected inside and outside at least 
once each year, preferably in the 
spring, to determine the extent of 
pitting or of paint failure by blister 
ing, peeling, rusting, or abrasion (as 
by ice). The outside of a tank and 
its supports should be inspected for 
structural damage after 
every serious storm, flood, or earth 
quake. If the regular maintenance 
inspection is made in the springtime, 
the repairs and repainting, if needed, 
may be contracted for in time to have 
the work done under favorable sum- 
mer conditions. The inspection 
should be done by the owner’s main 
tenance superintendent, his engineer, 
or by any other competent and expe 
rienced in recognizing conditions 
which are or may become serious. 
Consulting structural engineers and 
many testing laboratories offer in 
spection services. Tank manufactur- 
ers usually offer such service for 
tanks of their manufacture. 

The tank should be completely 
drained for the inspection. The in- 


pe yssible 


by J. O. JACKSON 


Mr. Jackson is Vice-President in charge-of en- 
gineering and research for Pittsburgh-Des 
Moines Steel Co. with which he has been con- 
nected for 40 years. 
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naming him “engineer of the year". 


should be washed 
down with a fire hose, to remove 
the slime from the walls. All dirt 
should be cleaned out from the bot- 
tom. Suitable rigging, to enable the 
inspector to check all parts of the 
structure, is essential. The detailed 
inspection report? should include an 
evaluation of the condition and rec- 
ommended repair and/or repainting 
of the following : foundation(s), riser 
pier, anchor bolts and nuts, column 
columns, sway rods, tower 
alignment and general condition, 
riser, frost casing (if any), ladders, 
balcony, struts, tank bottom, walls, 
roof, overflow, level indicator, heater 
(if any), valves, etc. Extreme care 
should be exercised during the in- 
spection. Interior ladders and spider 
rods are usually the first items to 
deteriorate to unsafe conditions. 

The report on the condition of the 
paint, or other protective coating, 
should include a description of the 
type of failure, if any, such as blis- 
tering, peeling, flaking, alligatoring, 
chalking, rusting, and the extent 
thereof in per cent and degree. 

The report should include an esti 
mate of the useful life remaining in 
the tank. The extent and depth of 
pitting is important; whether local 
ized in spots which can be repaired 
by welding, or whether the pitting is 
general, requiring new sheets or 
structural members. If steel is re- 
quired, the amount and location in 
the structure should be stated 


terior surfaces 


bases, 


Action on Report 


The report should be held confi- 
dential and should be made only to 
the persons who have ordered the 
inspection. Having received the re- 
port the person responsible for the 
maintenance of the tank will prob- 
ably discuss the required repairs with 
the inspector and then plan the work 
accordingly. If the repairs consist 


only of things the owner can take care 
of with his own maintenance force, 
orders should be issued to have the 
work done and the report should be 
noted to indicate that each item was 
properly taken care of. If the repairs 
are extensive the owner may wish to 
advertise for bids and have the work 
done by some competent organiza- 
tion. It is of great importance to con- 
tract with an organization who will 
do the work conscientiously at a 
reasonable price. 

If the tank is used for sprinkler 
or fire protection service, the in- 
surance company and the local fire 
department should be notified when 
the tank is to be taken out of service 
and how long it will be out, so that 
special provision can be made for 
emergency water supply in case of 
fire. 


Painting 

If the tank needs a complete re- 
painting and if the previous paint 
system gave good service, it is wise 
to continue the use of the same sys- 
tem, including the corrosion inhibi- 
tive primer, intermediate, and top- 
coats. If the previous paint system 
gave unsatisfactory performance, the 
selection should be based upon the 
recommendations of the Steel Struc- 
tures Painting Council in their re- 
cently published “Painting Manu- 
als.”* This Council is made up of 
representatives of 19 national asso- 
ciations or technical societies, includ- 
ing, of particular interest here, the 
American Water Works Association, 
American Institute of Steel Con- 
struction, National Association of 
Corrosion Engineers, National Paint 
Varnish and Lacquer Association, 
and the Federation of Paint and Var- 
nish Production Clubs. 

Volume 1 of the “Painting Man- 
ual” includes a chapter entitled “The 
Painting of Steel Tanks.” Volume 2 
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BLAST CLEANING badly corroded steel tank. Blast machine at center. Movable scaffold on castors can be dismantled 
for removal through man-hole. Note blast-cleaned area at left. 


was publi hed to fulfill the need for 
specific recommendations for the 
painting of various types of steel 
structures, to supplement the general 
recommendations of practice 
found in Volume 1. Included are nine 


good 


SSPC Specifications on surface 
preparation, covering wire brushing, 
blasting, pickling, etc. There are four 
surface pretreatment specifi- 
cations, covering wetting oils, vinyl 
and hot and cold phos- 


SSP( 


washcoats, 


phate treatments. There are thirteen 
SSPC primer specifications and 
seven SSPC intermediate and/or 
topcoat specifications, as well as an 
extensive index of Federal, Military, 


and ASTM specifications on paint. 





TABLE | 


Recommended Paint Systems 





Schedule 


Cc 


(A) INTERIOR SURFACES 


Phenolic red lead 
Phen - red lead 
Phenolic red lead 


Red lead-litharge 
Red lead-litharge 


SSPC-PS2-55T 


SSPC-PS1-55T 


Blast Wire brush 
None None 

red lead O. red lead 
Alkyd Alkyd 
Alkyd Alkyd 
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pee Fa 
CONTRAST of badly corroded surface (left) and blast-cleaned and painted surfaces (right). 
The grey strips have been blasted, but not yet painted. 


There are ni broad SSPC specifi- tinuously wet or immersed in fresh _ steel structures such as water tanks. 
cations covering paint systems, co\ water,” etc. The SSPC Specifications are earn- 
ering oil base, alkyd, phenolic, vinyl, These two volumes reflect the  estly recommended for attention. The 
bitumastic, etc., for various exposure enormous task of the correlation of incorporation or even partial use or 
conditions, such as “normally dry but the best factual data and experience reference thereto, of these specifica- 
exposed to weather,” “frequently wet on the technical, practical, and eco- tions by the purchaser of a water 
tank, by maintenance superinten- 
dents, engineers, or other authorities, 
in the technical provisions of a re- 
painting contract, cannot help but 
TABLE 2 result in better performance and 


service for the tank owner. 


or exposed to high humidity,” “cor nomic aspects of paint protection of 





Specifications for Painting and Surface Preparation 





Paint Systems 


Pertinent Specifications . , 
There are no foolproof paint sys- 


tems for the protection of steel tank 
surfaces. After more than a quarter 
century of research and testing of 
surface preparation, pretreatment, 


paints, paint systems, and paint ap- 
plication, in the laboratories of the 
author’s company and in actual serv- 
ice, the paint systems given in Table 
1 have been found to give very good 
performance under average service 
conditions*+*-®, 

[hese paint schedules are consist- 
ent with the SSPC_ recommenda- 
tions. Schedules D and E will be rec- 
ognized as being in conformance with 
AWWA recommendations in their 
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Specification D102-52. The pertinent 
specifications covering the surface 
preparation, pretreatment, primer, 
intermediate coat, and topcoat, and 
their application, are given in Table 
2. All of the paints listed therein are 
readily available from many sources, 
but none are trade sale or shelf items 
Some of the paints are available as 
proprietary brands, but all are the 
so-called paints which 
are tormulated for specific applica 
tions 

Paint schedule A is a complete 
vinyl system. All must be 
sprayed, preferably by painters who 
have had experience with lacquer 
type coatings. There are proprietary 
vinyl paints available which 
contain the same film-forming ingre 
dients as the standard spraying form 
ulations, but which include higher 
boiling point solvents for brush ap 
plication. Spraying with vinyls does 


not result in paint sticking on near 
} 


specification 


coats 


brand 


vy autos or other structures, because 
the overspray dries within a_ short 
distance 

Paint Schedule B is 
primed but non-vinyl field paint sys 
lt is used where local painters 
with vinyl or lacquer experience are 
not available. Striping and spotting 
with the pretreatment and 
primer is done by flow brushing. 

Paint Schedule ¢ 
our best standards for about 20 vears 
useful where a low initial cost 
The interior phenolic 
must be applied over the 
phenolic intermediate coat within 12 
to 14 hours to get satisfactory adhe 
these The 
must otherwise be re 
strong solvent, such as 
cellosolve or methyl isobutyl ketone, 
using not more than one pint per 


V inyl shop 


tem 


“shop” 
has been one of 


and IS 
Is necessary 
topcoat 


between two coats. 


STO 
Lope oat 
duced 


paint 
with 


INSPECTING AND REPAINTING TANKS 
five gallons of paint, to soften the 
intermediate coat. 

Paint Schedule D is the AWWA 
phenolic red lead system. The same 
“adhesion” precaution applies as for 
Schedule C, as well as for all phe- 
nolic systems. 

Paint Schedule E is the AWWA 
linseed oil-red lead system, and is the 
only system which does not require 
optimum surface preparation, as by 
blasting. Litharge 1s added to the red 
lead paint, just prior to application, 
to speed up drying and hardening. 

After repainting is finished, the 
owner course anxious to fill 
the tank with water. If drying and 
ageing depends upon natural ventila- 
tion, on the very poorly ventilated 
interior surfaces, and unless a large 
volume air mover or blower is used, 
the following minimum drying times, 
based upon past experience, are re- 
quired; one day for the vinyl top- 
coats, one week for the phenolics, 
and 30 to 60 days for oil base top- 
coats. This obviously influences the 
selection of interior paint systems 
and, of course, the type of surface 
preparation. 

\ll of the paint systems discussed 
comprise three coats of paint because 
it is felt that a total dry film thick- 
ness of at least 4 mils is necessary 
for satisfactory paint service life be- 
fore complete repainting is again 
necessary. A total of 
nomically justifiable, from the stand 
point of maintenance cost per square 
foot per year. The comparative total 
costs of the various systems 
are of the order of $0.40, $0.35, 
$0.28, $0.30 and $0.29 per square 
foot of painted surface, respectively, 
corresponding to comparative main- 
tenance of about $0.08, $0.09, $0.10, 
$0.10 and $0.11 per square foot per 


1S, of 


5 mils is eco- 


initial 


year for paint Schedules A, B, C, D 
and E, in that order. 

This review of repainting has been 
confined to paint as such. Although 
there are many tanks protected by 
coatings such as wax, grease, and 
coal tar, hot or cold applied ; by ne- 
oprene, cement linings, sprayed met- 
al, either zinc or aluminum, with or 
without seal coats; and by cathodic 
protection, with or without painted 
surfaces, the large majority of main- 
tenance is based upon paint. 

Summarizing, successful and eco- 
nomical paint protection depends up- 
on: 

1. Selection of a 
system. 


suitable paint 


2. Proper surface preparation. 

3. Suitable and compatible paint 
materials. 

4. Good application to minimum 
film thickness under favorable work- 
ing conditions. 

5. Adequate drying and ageing. 

6. Maintenance of the paint sys- 
tem by alert inspection and spot re- 
pair or complete repainting. 
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Louisiana Oil Operators Must 
Discontinue Stream Pollution 


eirct redera Ent re ement 


yer P L 660 


Some time after hearings were held 
in Homer, La., the Secretary of 
Health, Education and Welfare acted 
to halt discharge of oil well wastes 
north Louisiana streams. This 
action was based on the recommenda- 
tion of a specially created hearing 
Board set up under the provision of 
the Water Pollution Control Act. The 
Board recommended that the oil well 
operators stop discharging oil well 
wastes into the Corney Creek Drain- 
age system within ninety days after 
the hearing Jan. 16-17, 1957. 

The Board found that prior to oil 
well the Corney Creek 


into 


discharge 
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“were extensively used by 
and private individuals for 
sport and commercial fishing, rec- 
reation and other beneficial uses.” 
Discharge of the wastes made the 
waters unfit for these purposes, as 
well as unfit for stock watering, 1r- 
rigation, agricultural uses, domestic 
uses and most industrial uses. The 
Board found that continued discharge 
of the wastes would impair the use- 
fulness of the 15,000-acre proposed 
Lake D’Arbonne for which appro- 
priations were made by the Lousiana 
Legislature in 1956. 


waters 
public 


The Board recommended that a 
“properly constructed, operated, and 
maintained collection and injection 
system be adopted as a reasonable 
method of securing abatement of the 
pollution.” 


N. Y. State Attacks Mohawk 
River Pollution 

\t a meeting of the Capital Dis 
trict of NYSIWA, in 
A. F. Dappert, Exec. Secy., N. Y. 
State Water Pollution Control Board, 


December, 


reviewed six points of the program 
to abate pollution of the famed Mo- 
hawk River. 

These six steps include: survey of 
the river, setting up a program by 
districts, hearings prior to classifica 
tion, development of a pollution 
abatement program, promotion of the 
program, and enforcement. The first 
four steps are now complete ; the last 
two, the being 
tackled. 


hardest, are now 
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Colloidal Properties 


The Thirty-eighth of a Series 


F . . . Colloidal Properties 


(;ENERAI 


zone between 


suspensit mS, 


a. In a “twilight” 
true solutions and true 
the colloid state exists 


(1) The 
from the Greek word, “kollos” 
ing glue and the term was first ap 
which formed 
substances 


word “colloid’’ comes 


mean- 


substances 
gelatinous 


plied to 
“gluey” or 
when added to water. 

(2) The term colloid is now ap 
plied to any substance dispersed in 
a liquid, if the particle size of the 
that it is neither 
a state of true 


substance is such 
in a true solution o1 
suspension. 

b. In the field of water treatment, 
colloids or colloidal dispersions are 
highly important to the problems of 
design and operation 

(1) The natural color of water and 
some turbidity are colloids, a_ fact 
which has an important bearing on 
their removal 

(2) The hydrous flocs formed dur- 
ing coagulation are colloids and the 
process of coagulation, itself, involves 
colloidal properties and actions. 

(3) Coagulant aids, such as acti- 
vated silica and bentonite, involve 
the colloidal state and the removal 
of tastes and odors by adsorption on 
activated carbon depends on the col 
loidal property of surface chemistry. 


( HARACTERISTICS OF COLLOIDS 


a. Colloids have certain basic char- 
acteristics. 


(1) They are not removed by ord 
inary filtration processes. They can, 
ultrafiltra 


however, be removed by 


Vice Pres 


Pub 
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tion, or by dialysis through certain 
membranes. 

(2) They exhibit a high degree of 
“Brownian movement” and will not 
settle out (except over long periods 
of time). 

.. Their small size permits them 
to be maintained in suspension, part- 
ly by the bombardment of moving 
molecules of the liquid in which they 
are dispersed. 

(3) They are not visible under an 
ordinary microscope, but can be 
“seen” as “flashes” of light under the 
ultramicroscope and they can be pho- 
tographed by the electron microscope. 

If a beam of light is passed 
through a liquid containing a colloid, 
at right angles to the viewer's line of 
sight, a turbid “beam” or “cone” ap- 
pears visible. This is termed a “Tyn- 
dall Cone” after the man who dis- 
covered this property of colloids. 
(Fig. 5) 

(4) They have a large specific sur- 
face area, with respect to volume. For 
example, if a cube one centimeter on 
a side (surface area 6 sq cm) is 
divided into cubes 0.1 mm on a side, 
the surface area becomes 600 sq cm; 
if it is divided further until the par- 
ticle size is 0.00001 mm on a side, 
the total surface area becomes 6,000,- 
000 sq cm or approximately 6500 
sq ft. 

; It is this large specific surface 
which plays such an important part 
in the action of colloids; for that 
reason, colloid chemistry has often 
been called “surface chemistry”. 

Adsorption by colloids de 
pends on this large surface area. In 
the case of activated carbon, where 
the particle sizes is above the colloidal 
range, the specific surface is increased 


by activation and the myriads of pores 
in the particles. 

b. The limits of the colloidal range 
are generally expressed as between | 
mu (1/1000 mm) and 1 mu mu 
(1/1,000,000 mm). 


DEFINITIONS 


a. The colloidal state is such an 
important part of water chemistry 
that the use of specific terms is quite 
advantageous. 

b. The following definitions 
useful in the study of colloids : 


are 


(1) Sol—Any solid-liquid mixture 
in which the solid exists in the col 
loidal state; that is, it exhibits the 
characteristics of a colloid. 

(2) Suspension—A liquid-solid 
mixture in which the particles will 
settle out relatively quickly under the 
influence of gravity. 

(3) Dispersed Phase—The solid 
which exists in the colloidal state. 
This is also termed the internal phase 
or the micelle. 

(4) Continuous Phase—The liquid 
in which the colloid is dispersed ; also 
termed the external phase or disper 
sion medium. 

(5) Gel—A colloid in which the 
number of dispersed particles per 
given volume is so great that the par 
ticles touch (or nearly so) and the 
mixture will not flow, (Gelatin and 
agar are examples). 

(6) Emulsion—A mixture of two 
immiscible liquids, one dispersed in 
the other with the aid of a third sub- 
stance called an emulsifying agent. 

(7) Solution Link—A 
ion, or electric charge which acts to 
hold a colloid in the dispersed state 


substance, 


4. . Kinps oF CoLLorps 


a. Prof. Buswell classified colloids 
as follows: 
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Fig. 5 TYNDALL cone (after Bary) 
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Endo-solution link 
Suspensoids 
Kmulsoids 

Exo-solution link 
Protected colloids 


Emulsions 


line bewteen 
other 


ils listed and there are cases 


eX1sts 
ls or between the 


ot fit into this scheme of 
ase of suspensoids and 
solution link is a part 
ip of the colloidal sub 

protect 1 colloids 
the solution link is 
colloidal 
some substance 
both the 
disper 


substance 
nsists of 

affinity for 
and the 


( OLLOIDS 


sols, the dispersed 


these 
1ous phases react 
ind theretore a 
link exists 
exhibit “Brownian mo 
ot to settle over long 


nentation, if any, 


Stokes law 


exhibit movement under 
ot an applied electric 
lis is termed electropho 


suspensoid sols are neg 
iron and alumi- 


positively charged 


larg d, but 


be prec ipitated easily 
ot wns oft opposit 
Iping of particles will 


and sedimentation 


termed 
irre 


sometimes 
non-solvated, or 
iulsoid Sols 
these the dispersed 
yntinuous phase combine to 


sols, 


and ci 
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PROPERTIES OF WATER—III 
some extent and a strong solution link 
exists 


(2) These particles take up water 
and attain practically the same index 
of refraction and specific gravity as 
water or the dilute solution 
The particles are hard to dis- 

under the 
and the Tyndall cone is a gray haze 


tinguish ultramicroscope 


(3) In these sols, clumping of the 
particles will not separation, 
but the addition of salts or 
in pH will cause coagulation 

Coagulation is greatest 
isoelectric point 


cause 


a change 
at the 


, 


#) Biological and organic sub 
stances such as soap and proteins be 
long to this group of colloids 


(5) These sols are also termed ly 


ophyllic, or solvated, or reversible 


1 
SOIS 


c. Protected Colloids 


1) These are suspensoid sols to 


which a protective age yt is added. 


?) These sols are not easily coag 
ulated [ 
lyophyllic colloid 
stabilizing agent or as protective film 


about the colloidal particl 


because of the presence ota 


which acts as a 


3) Each sol has its own particular 
\nvy reas 


t 


ent which attacks 
destroy the 


properti _ 
the protective age will 


sol 


4) Organic matter water will 
color and colloidal turbidity 

Organic added to 
boiler feed water to prevent the for- 
mation of boiler scale are protective 
colloids 


protect 
substances 


d. Emulsions 


(1) Most emulsions 
colloid for the 


have a sol 
vated emulsifying 
agent, 

2) Emulsifiers reduce the surtace 
tension, that is, they reduce the forces 


which tend to make globules coalesce 


3) If the emulsifier 1s more solu 
ble in water than in the other liquid, 
then water becomes the dispersion 


medium, and vice versa 


the emulsifying 
agent has one part which is soluble 


4) In most cases, 


in one liquid and another part which 
is soluble in the second liquid 

The example is an 
of oil and stabilized 
by a sodium soap, which gives rise to 
the “tail theory” of emulsion stabiliza 
Fig 6 


classic 


emulsion water 


tion, see 


(5) Powdered solid particles may 
also act as an emulsifying agent, but 
the emulsifying action depends on the 
respective wettability of the particle 
by the two liquids 














Fig. 6 TAIL Theory of emulsion stabiliza- 
tion (after Finkle, Draper & Hildebrand) 


... If one liquid has a strong 
tendency to wet the solid and the 
other liquid has little or no tendency 
toward wetting the solid, the solid 
will remain in the liquid which wets 
it and there will be no emulsion. 

If both liquids wet the solid 
particle equally well, the solid will re 
main at the interface of the two lig 
uids and there will be no emulsion 

lf both liquids wet the solid, 
but unequally, then liquid A will be 
the internal phase if it wets the par- 
ticle than and 
versa 


more liquid B, vice 


STABILITY OF COLLOIDS 


a. Sol particles usually carry an 


electric charge as indicated, hereto 
fore. This charge usually depends on 
the adsorption of ions at the surface 
of the sol particle 


b. The 


charge gives rise to the electrophoretic 


presence ol the electric 
properties of sols. It also is the source 
of stability since these charges cause 
the particles to repell each other and 
thereby prevent coalescence 

c. Coagulation of colloids is accom 
plished by counteracting the electric 
charge on the colloid by the addition 
of a colloid carrying an opposite 
charge, or by adding a salt, or a sub- 
stance which changes the pH or which 
attacks the protective substance in the 
colloid, or otherwise upsets the equi- 
librium which exists in a sol. 


d. In water treatment, the removal 
of color and colloidal turbidity, as 
well as the formation of coagulant 
all involve the factors of sol for- 


flocs. 


mation and stability 
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VIEW from B&O railroad 


R + ty Engineer, Aut! 


CASING pipe (30-in. dia.) being slipped 


over |8-in 


water pipe 


City and Industry Cooperate 
on Water Supply Line 


HE CITY OF CUMBERLAND, 

Marvland, recently construct 
ed an 18-inch steel water line 26,500 
feet long, to supply a new plant of 
the Pittsburgh Plate Glass Co. The 
line extends from the Fort Hill Res 
ervoir in the north end of Cumbet 
land and terminates in the meter 
house of the company 

The water required by the 
pany operations is 500 gallons pet 
minute for domesti with an 
added emergency supply of 1800 gal 
lons per minute, or a total of 2300 


com 


use 


*A 


FIFTY ft. section of pipe 
Beina | hae 


ned r > +4 
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Mr. Piper served as a special design engineer in the Cumber- 
land, Md. City Enginer's office, while working on the project he 


describes here. 





gallons per minute. An 18-inch diam- 
eter pipe was chosen to fit the avail 
able head to produce the required 
quantity of water. 

Construction started on November 
. 1955. Four types of pipes original- 
lv were considered, the final 
tion being spiral welded steel pipe 
with enamel coating and lining. Dres 
ser couplings were used. The pipe line 


21 


selec- 


route crossed two streams, two high 
wavs and two railroads. 

The engineer had estimated 150 
working days. Actually the contractor 
used only 112 working davs. It 
required 10 days to clear the line and 
make roads, 92 days to trench and 
lay the pipe. and 10 days to clean up 
the line and flush, test and sterilize. 
Pipe lavine averaged 290 feet per day 
for the 26.500 feet of line. The longest 
stretch laid in any one day was 532 
feet. 

Most of the pipe was supplied in 
50-foot sections, which were lowered 
into the trench by a small crane. 
Trenching was done with a backhoe. 
\t the railroad crossings Armco steel 
pipe was encased in corrugated metal 


pipe jacked into place. 
Relocation Problem 


\fter construction started, a major 
deviation was brought about by a re- 
location of a projected trunk highway. 
This caused some field cutting of the 
pipe. The most workable method 
found was flame cutting. Wet jute 
hags were wired around the pipe 
about 6 inches each side of the cut and 
kept wet. A slender cutting flame was 
used. The charred enamel was easily 
removed and the area primed and 
enameled by brush. 

\fter completion of construction 
the line was flushed out and a leakage 
test performed in accordance with 
\WWA standards. Actual leakage 
was found to be only 8% per cent of 
the permissible value. 

Plans and specifications were pre 
pared by the city’s engineer's office, 
with Robert T. Regester of Baltimore 
as consultant. Mr. Charles R. Nuzum 
is the city engineer. Contractor was 
the Cumberland Contracting Co. and 
the city inspector was Mr. C. W. 
Treiber 
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ONE HUNDRED 
BEST Water and Sewage BOOKS 


For Engineers, Chemists, and Plant Operators 


Compiled by 
HARRY A. FABER 


Research Coordinator, Division of Sanitary Engineering Services 


U. S. Public Health Services, Washington, D. C. 





is a practical list of reference books for the 
It is based entirely upon 
and 


Chis 
water and sewage field 
the recommendations of engineers, 


ope rators who use these be ks 


chemists, 
plant 

Che list was compiled by means of a question 
naire which asked only “Will you provide a list of 
those water and sewage books which you find most 
useful?” More than seventy replies were received, 
well distributed over the United States and Canada 
hese represent a good cross-section of water and 

design, operation, and control 
selections : 


sewage interests 
[hey also represent a wide range of 
from a few books recommended by the operator of a 
small treatment plant, to a large number recom 

mended by the director of a State laboratory. 
One hundred books receiving the highest num- 
of recommendations were selected as the basis 


the list. These were arranged in six classifica 





tions, and in each classification the book most fre- 
quently recommended was placed highest. 

Many of the replies recommended the AWWA 
and FSIWA Journals as most useful “books.” Fre- 
quent mention was made of the R & D issue of this 
magazine, and also of the monthly issues of several 
technical magazines which serve the water and 
sewage field. 

It should be recognized that this list may not 
give a high recommendation to recently published 
water and sewage books, or may not list them at 
all. With the passage of time, newer books will cer- 
tainly find their place in a list of 100 best water 
and sewage books. 

Thanks are due to each engineer, chemist, and 
plant operator who contributed the time to prepare 
his personal list. 





General Water and Sewage 


AWWA Manual 

Am. Wat. Wks. Assn., 
osal. Anniversary Book 
Fed. Sew. & Ind 
Phelps 


and Treatment 


2nd Ed., 1950 


Wastes Assn., 1938 
FE. B 
John Wiley & Sons, Inc., 1947 
Vol. 1. E. B. Phelps 
John Wiley & Sons, Inc., 
2. E. B. Phelps 
John Wiley & Sons, 
Baker 
Am. Wat. Wks 
f Ground Water. H. E. Thomas 
McGraw-Hill Book Co., 
Health. H. E. Babbitt 
McGraw 
No. 3 
State Wat 
King 


ngineering 
1948 
ngineering, Vol 
Inc., 1950 


Water. M. N 
Assn., 


Public 
Hill Book Co., 1952 
Pub 
Calit 


Nature. T 


tality Criteria 
Poll Cont Bd., 
Water, Miracl 
Macmillan Co., 1953 


Health, 


The 
Public 


Sciences and 
Horwood 


Sanitary 


and M. P 


Principles 
S. Prescott 
The Macmillan Co., 1936 
Hopkins and A. P. Schulze 
Williams & Wilkins Co., 1954 

A. W. Harrington 
John Wiley & Sons, 


The Practice Sanitation. E. $ 


{ Grover and 


Stream Flow. N 
Inc., 1943 
Chlorine Manual 

Institute, Inc., 2nd Ed. 1954 


Treatment Processes 


The Chlorine 


Lime Handling, Application and Storage in 
W. Rudolfs 


National Lime Assn., 1949 
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1948. 


1951. 


1952. 


Sedgwick’s. 


Glossary-Water and Sewage Control Engineering 
Joint Committee. ASCE, APHA, AWWA, FSIWA, 
Fluoridation as a Public Health Measure. J. H. Shaw 
Am. Assn. for Adv. of Science, 
Industrial Utility of Public Water Supplies in the U. S., 
1952, E. W. Lohr and S. K. Love 


U. S. Geol. Survey, 


\ Symposium on Hydrobioly 


Univ. of Wisconsin 


Engineering and Hydraulics 


Handbook of Applied Hydraulics. C. V. Davis 
McGraw-Hill Book Co., 
Waterworks Handbook. Flinn, Weston and Bogert. 
McGraw-Hill Book Co., 
Handbook of Hydraulics, H. W. King 
McGraw-Hill Book Co., 
Causes and Prevention. F. N. Speller 
McGraw Hill Book Co., 
Cameron Hydraulic Data. Shaw and Loomis 
Ingersoll-Rand, 
S. Williams and A. Hazen 
John Wiley & Sons, Inc., 
Handbook. L. C. Urquardt 
John Wiley & Sons, 3rd Ed., 


5th Ed 


( orrosion 
3rd Ed., 


Hydraulic Tables. G. 


sn 3rd Ed., 
Civil Engineering 
Russell 


Hydraulics. G. E 
Henry Holt & Co., 
Hydrology. O. E. Meinzer 
McGraw-Hill Book Co., 
Reprinted by Dover Publications, Inc., 
Handbook of Cast Iron Pipe. 
Cast Iron Pipe Research Assn., 
Corrosion Handbook. H. H. Uhlig. 
John Wiley & Sons, Inc., 


1949. 


1954 


1954. 
1941 








BEST WATER AND 


Data Book for Civil Engineers, 1-Design. E. Seelye. 
John Wiley & Sons, Inc., 2nd Ed., 1945 
Data Book for Civil Engineers, [1—Specifications and Costs 
| Seelye 
John Wiley & Sons, Inc., 2nd Ed., 1947 
Piping Handbook. S. Crocker 
McGraw-Hill Book Co., 1945 
Engineering Hydraulics. H. Rouse 
John Wiley & Sons, Inc 
Engineering for Dams. W. P. Creager et al 
John Wiley & Sons, Inc., 1945 
Rainiall and Runoff. E. E. Foster 
[The Macmillan Co., 1948 
Handbook of Engineering Fundamentals. Esbach 
John Wiley & Sons, Inc. 1949 


Water Supply and Treatment 


Water Supply Engineering. H. E. Babbit and J. J. Doland 
McGraw-Hill Book Co., 5th Ed., 1949 
Water Supply and Sewerage. E. W. Steel. (Duplicate listing.) 
McGraw Hill Book Co., 3rd Ed., 1953 
Water Supply and Treatment. C. P. Hoover 
National Lime Assn., 7th Ed., 1951 
\W ater Supply and \ aste W ater Disposal (y M Fair and 
.- Geyer. (Duplicate Listing 
ohn Wiley & Sons, Inc., 1954 
and Purification. W \. Hardenbergh 
International Text Book Co., 1938 
Public Water Supplies. F. E. Turneaure and H. L. Russell 
lohn Wiley & Sons, Inc., 4th Ed., 1940 
Manual for Water Works Operators. Billings, et al 
Texas State Department of Health, 3rd Ed. 1951 
Water Purification for Plant Operators. G. D. Norcom and 
kK. W. Brow: 


Water Supply 


McGraw-Hill Book Co., 1942 
Water Purification. |. W. Ellms 
McGraw-Hill Book Co., 1928 
Water Treatment and Purification. W. J. Ryan 
McGraw-Hill Book Co., 1946 
fanual for Water Plant Operators \ \. Hirsch 
Chemical Publishing Co., 4th Ed., 1946 
Ground Water. C. | lolmat 
McGraw-Hill Book Co., 1937 
Elimination of Taste and Odor. J. R. Baylis 
McGraw-Hill Book Co., 1935 
Water Supply Practice. A. T. Hobbs 
Institute of Water Engineers. ( British), 1950 
Taste and Odor Control in Water Purification 
Industrial Chemical Sales Div., 1955 
Water Supply and Treatment. C. P. Hoover 
National Lime Association, 7th Ed., 1951 
Copper Sulfate in Control of Microscopic Organisms. F. E. Hale 
Phelps Dodge Refining Corp., 1954 
Water Purification for the Practical Man. C. R. Cox 
Case-Shepperd-Mann Div., R. H. Donnelly Co., 1941 
Water Supply Paper 88& D. M 


Manual of British 


Stream Gaging Procedure 
Corbett 


U. S. Geological Survey, 1945 


Sewerage and Sewage Treatment 


Sewerage and Sewage Treatment. H. E. Babbitt 
John Wiley & Sons, Inc., 
lreatment. K. Imhoff and G. M. Fair 
John Wiley & Sons, Inc., 2nd Ed., 1956 
Sewage Treatment Works. C. E. Keefer. (out of Print) 
McGraw Hill Book Co., 1940 
American Sewage Practice. Vol. II. Construction of Sewers 


L. Metcalf and H. P. Eddy 


7th Ed., 1953 


sewage 


McGraw-Hill Book Co., 1933 
American Sewage Practice. Vol. I[I—Disposal of Sewage 
L. Metcalf and H. P. Eddy 
McGraw-Hill Book Co., 3rd Ed., 1935 
Water Supply and Sewerage. E. W. Steel. (Duplicate Listing.) 
McGraw-Hill Book Co., 3rd Ed., 1953 
Water Supply and Waste-Water Disposal. G. M. Fair and 
J. C. Geyer. (Duplicate Listing.) 
John Wiley & Sons, Inc., 1954 
Sewerage and Sewage Disposal. L. Metcalf and H. P. Eddy 
McGraw-Hill Book Co., 2nd Ed., 1930 
Sewerage and Sewage Treatment. W. A. Hardenbergh. 
International Textbook Co., 3rd Ed., 1952 
Municipal and Rural Sanitation. V. W. Ehlers and E. W. Steel 
McGraw-Hill Book Co., 1927 
Principles of Sewage Treatment. W. Rudolfs 
National Lime Assn., 4th Ed., 1942 
Fuller and J. R. McClintock 


Solving Sewage Problems. G. W 
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(Out of Print) 
McGraw-Hill Book Co., 1926 
Manual for Sewage Plant Operation 
Texas State Dept. of Health, 2nd Ed. 1951 
Dilution Method of Sewage Disposal. Adney 
Cambridge Univ. Press. (British), 1928 
\rithmetic of Sewage Treatment Works. K. Imhoff and G. M 
Fair. (Out of Print) 
John Wiley & Sons, Inc., 1930 
Metcalf and H. P. Eddy 
McGraw-Hill Book Co. 1939 
Index-Sewage Works Journal. W. H Wisely & Geo. E. Symons 
Che Garrard Press 1950 


Modern Sewage Disposal. L 


Industrial Water and Wastes 


Industrial Waste Treatment Practice. E. F. Eldridge 
McGraw Hill Book Lo., 1942 
Treatment for Industrial and Other Uses. E. Nordell 
Reinhold Book Div > 1951 
B. Besseleivre 
McGraw-Hill Book Co., 1952 
Industrial Waste Waters B A 


W ate! 
Industrial Waste Treatment. F 


Treatment and Disposal of 
Southgate 
His Majesty's Stationery office ( British), 1948 
ACS Monograph No. 118. W. Rudolfs 
Reinhold Publishing Corp., 1953 
Manual on Industrial Wastes. Pub. No. 148 
Am. Society for Testing Materials, 1953 
Water Conditioning Handbook 


Industrial Wastes, 


Che Permutit Co., 4th Ed., 1953 
Boiler FKeedwater Purification. S. T. Powell 
McGraw-Hill Book Co., 1927 
Betz Handbook of Industrial Water Conditioning 
W. H. & L. D. Betz, 4th Ed., 1953 
dustrial Waste Treatment, C. F. Gurnham 
John Wiley & Sons Co., 1955 
Water Conditioning for Industry. S. T. Powell 


McGraw-Hill Book Co., 1954 


Principles of Ir 


Laboratory Analyses and Control 


Standard Methods for the Examination of Water, Sewage, and 
Industrial Wastes, 
\PHA AWWA and FSIWA, 10th Ed., 1955 
Laboratory Manual for Chemical and Bacteriological Analysis of 
Water and Sewage. F. R. Theroux, E. F. Eldridge, and 
W. L. Mallman . 
McGraw Hill Book Lo., ord Ed. 1943 
Microscopy of Drinking Water. G. M. Fair and G. C. Whipple 
John Wiley & Sons, Inc., 4th Ed., 1948 
Laboratory Control of Water Purification. C. R. Cox 
Case, Sheppard, Mann Div., R. H. Donnelly Co., 1946 
Water Bacteriology. S. C. Prescott, C. E. A. Winslow, and 
M. H. McCrady 
John Wiley & Sons, Inc., 6th Ed., 1946 
Fresh Water Biology. H. B. Ward and G. C. Whipple 
John C. Wiley & Sons, Inc., 1918 
Chemistry of Water and Sewage Treatment. A. M. Buswell 
(Out of Print) 
Chemical Catalog Co., 1928 
Fresh Water Algae of U. S. G. M. Smith 
McGraw-Hill Book Co., 2nd Ed. 1950 
Water Purification Control, E. S. Hopkins 
Williams & Wilkins, 3rd. Ed. 1948 
Handbook of Chemistry and Physics 
Chemical Publishing Co., 37th Ed., 1955 
Microbiology of Water and Sewerage. P. L. Gainey 
Burgess Publishing Co., 1944 
Fundamentals of Bacteriology. M. Frobisher 
W. B. Saunders Co., 1944 
\ Textbook of Bacteriology. H. Zinnser and S. Bayne-Jones 
D Appleton & Co., 1939 
Limnological Methods. P. S. Welch 
Blakiston Co., 1948 
Examination of Water and Water Supplies. E. W. Taylor 
H. A. Churchill, 1949 
The Examination of Water and Water Supplies. E. V. Suckling 
Blakiston Co., 1943. 
S. R. W. Pennak. 
Ronald Press, 1953 
Evaluation of Toxicity of Industrial Wastes, Chemicals, and 
Other Substances to Fresh Water Fish. W. B. Hart, P 
Doudoroff, and J. Greenbank 


Fresh Water Invertebrates of the U 


Atlantic Refinery Co., 1945 
Colorimetric Determination of Trace Metals. F. B. Sandell 
Interscience Pub. Co., 1944 
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sages 
s\mimee 


three pumps which have 


n the growing industrial community 


mprovea pressure and 


increased fire protection 


Sullivan’s New Pumping Station 
Eliminates Growing Pains 


Expanded water system will mean lower fire insurance 
rates for Sullivan, Mo., property owners 


N EXPANDING industrial com 
Neda ty is constantly taced with the 
problem supplying enough water 
population and in- 
further 

when 


for its growing 
This situation was 
ravated in Sullivan, Mo., 
wells had to be taken 
the summer of 1953. 
Fairbanks- Morse 
well 


dustry 
agg 
one ot 1ts 
out ot service in 
From this date the 
turbine at the 
was the sole source of city water and 
supplied an volume, 
but hours of peak consumption indi 
cated that it could not continue to 
growing community needs 
a study by city officials and 
engineering firm of 
Rolla, Mo., 
major im 
supply and 


remaining 


ever-increasing 


meet the 

\fter 
the consulting 
John B. Heagler & Sons, 
it was decided to make 
both the 
distribution systems to provide Sulli 
van with water, higher pres 
sure, and greater fire protection. Key 
installation in the new system was to 


provements in 


more 
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by GEORGE W. JUERGENS 


Mr. Juergens is Water Superintendent at Sullivan, Mo. Here, 
he describes additions and replacements that will make the 
system much more valuable in all ways to local population and 
industry alike by providing more water, at higher pressure, for 
greater fire protection, better industrial supply, and better 


domestic supply. 





be a new pumping station with a new 
well and high-service pumps. 

Water for the Sullivan community 
was originally purchased from the 
St. Louis and Francisco Rail- 
road, but it became evident in 1924 
that the growing town needed its own 
water system. In the same year a 
well was dug one-half block from the 
city hall. With a discharge capacity 
of 150-gpm, the new well pumped 
directly to a 60,000-gallon water tow- 


San 


er, and the newly constructed system 
of water mains was supplied from 
the tower. 

The town continued to expand. 
New industries moved in and popu- 
lation increased accordingly. In 1947 
a new well was drilled to supplement 
the discharge capacity of the original 
installation. The Number 2 well, sit- 
uated at the city power plant, also 
pumps directly to the water tower a 
few blocks distant. An oil-lubricated 








GROWING PAINS ELIMINATED 








Photos Courtesy Fairbanks. Morse & C 


INTERIOR of new station shows two high-service pumps direct-connected to 20-hp induction motors, with large 


vertical turbine pump with a dis 
charge capacity of 500 gpm was se- 
lected for the power plant well. The 
pump a 60-hp electric 


motor operating at 1,765 rpm 


is driven by 


Sullivan has a present population 


of 4,000 in an area covering two 
square miles. Primarily, it is a manu 
facturing town, and lists among its 
industries three big shoe plants, a 
piston ring automotive 
parts plant, and other smaller com- 
panies in which the citizens of the 
community are employed. Located 
about 50 miles west and south of St. 
Louis, Sullivan is the trading and 
shopping: center for many small agri 
cultural communities in the region. 


factory, an 


The original well was removed 
from service in July 1953, because it 
was rapidly running dry. The Num- 
ber 2 well at the power plant would 
continue to supply city needs during 
the interim, but could not do so for 
any prolonged period. In fact, from 
July 1953 until the 
placed in operation in October 195 
community 
per cent. 


new well was 


demands rose almost 
City officials decided to raise money 
for the new project by voting a bond 
issue in April 1954. The bond issue 
provided $100,000 to dig a new well, 


turbine well pump in background 


build a new pumping station and res 
ervoir, improve and expand the exist 
ing water distribution system, and in 
crease water pressure in the city 
mains. This would in turn permit the 


installation of ten new hydrants to 


serve the community, affording in- 
creased fire Sullivan 


property 
New Well and Pumps 


Drilling and construction were be- 


protection tor 
owners. 





DEEP-WELL TURBINE PUMP driven by 60-hp motor through 400 feet of solid 
shaft; also connected to the pump is a 6-cylinder gasoline engine for emergency. 
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GROWING PAINS ELIMINATED 


NEW 250,000-GALLON concrete reservoir is supplied by deep-well pump, 
supplies two high-service pumps in new station 


August 1955, and the new 


installation was placed in service in 
Che new 


gun im 


(October of the same vear 


station is situated about three-quar 
ters of a mile from well Number 2 at 
the power plant 

Che water-lubricated turbine pump 
at the 400-foot level in the new 
900-foot Che first feet of 


well to the casing point is 15 inches 


is set 
well 350 
n diameter, the remainder being of 
10-inch The column pipe, 
with an diameter of 6 inches, 
cle scends to the top of the bowl as- 


diame te! 


inside 


bow! assembly extends 
4K) foot level, the 


descending 


sembly. The 
ll teet 
suction 


below the 
pipe and 
30 feet 

\fter the well had been drilled and 
the pump installed, tests 
$50-foot draw-down. This 
level below the bowl 
assembly and limited discharge ca 
pacity to 190 gpm. Without changing 
the pump setting, the situation was 
pumping an acid and 
sand mixture into the well to hold 
open the water-producing fissures in 
the rock. This mixture neutralizes it 
self and contains a rust inhibitor to 
prevent damage to pipes and pump- 
ing machinery. The acid treatment 
substantially increased the productiv 
ity of the well. At the present time a 
100-foot draw-down leaves 75 feet of 
water over the bowl assembly, and 
the pump deliver its full dis 
charge capacity of 300 gpm. 

Power to drive the pump is pro 
vided by a 60-hp electric motor at the 
top of the drive shaft, the motor op 
erating at 1800 rpm. The solid shaft 
is ly inches in diameter, and is at- 
tached in 10-foot sections to the im 
pellors 400 feet below. Standby pro- 
tection in the event of power failure 
is provided by a 6-cylinder gasoline 
engine connected to the main pump 


screen 


another 


initial 
showed 


brought wate 


corrected by 


can 
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drive shaft through a clutch and 


right angle gear 


New Reservoir and 
High-Service Pumps 

The well pump delivers water di 
rectly to a newly constructed 250,000 
gallon reservoir at the rear of the 
station. The reinforced concrete 
structure is 60 feet in diameter and 
13 feet high. The walls are 10 inches 
thick, and the floor and roof are 6 
inches thick. A system of float con- 
trols mounted inside the reservoir 
automatically activates the large well 
pump if water level drops 1 foot be- 
low the normal 12-foot level. 

For the first time in the history of 
the Sullivan water system, separate 
high-service pumps are provided to 
send water through the distribution 
system. The two high-service pumps 
used in this operation are 3-inch Fair- 
banks-Morse centrifugal pumps, each 
with a discharge capacity of 350 gpm 
at 125-foot head. Fed by gravity from 
the reservoir, the pumps have a posi- 
tive suction. Each pump is directly 
driven by a 20-hp induction motor 
operating at 1,750 rpm. 

The new station is connected to 
the city water tower, which acts much 


like a giant surge tank. The high 
service pumps are activated by pres 
sure switches mounted on the tower 
catwalk. When water pressure drops 
in the tower the switches automat- 
ically start one of the high-service 
pumps. If pressure continues to drop, 
the other pump is started and both 
discharge simultaneously. Normally, 
it is necessary to operate only one of 
the pumps to supply city needs 


Main Improvements 


Money raised from the bond issue 
also provided for improvement and 
expansion of the system of water 
mains. One-half the original mains 
were replaced with new cast-iron 
pipe, and an additional 14,000 feet of 
8-, 6-, and 4-inch mains were in 
stalled. Many dead-end lines have 
been eliminated, forming a complete 
ly closed loop system, which now 
services the entire community. 

The new pumps and mains have 
raised pressure in the system to /0 
psi when the high-service pumps are 
in normal operation. In the event of 
electric power failure, the standby 
gasoline engine drives the well pump 
at the new station and water from the 
reservoir flows directly into the city 
mains, bypassing the high-service 
pumps. Should this occur, pressure 
in the mains would be maintained at 
32 psi by the turbine pump. 

All this offers Sullivan's citizens 
and industrial plants an adequate and 
efficient water system, capable of 
meeting expanding needs for many 
years to come. However, in addition 
to the benefits derived from the new 
system, the community will profit in 
a more material manner. Increased 
pressure in the expanded system has 
made possible the installation of ten 
new fire hydrants, improving the de 
gree of fire-fighting effectiveness. 
This is expected to raise Sullivan 
from the ninth to the eighth fire in 
ducing insurance payments for all 
surance category, substantially re- 
property owners in the community. 





Officers Elected for Engineering 
and Sanitation Section APHA 


\t the annual meeting of the Engi 
neering and Sanitation Section of the 
\mer. Pub. Health Assn., the fol 
lowing officers were elected for the 
ensuing year: 
Chairman: Morton S 
Dearborn Mich 
Vice-Chair: Mark D 
Washington, D.C. 
Secretary: William ¢ 
Arbor, Mich. 


Councillors 


Hilbert, C.E., 
Hollis, C.E., 
\nn 


Gibson, 


Jerome B. Trichter 


(1961) New York, N.Y.; Herbert 
M. Bosch, (1960) Minneapolis, 
Minn.; Paul W. Purdom (1959), 
Philadelphia, Pa.; Albert E. Berry, 
Ph.D., (1958), Toronto, Ont.: Her- 
bert J. Dunsmore (1957), Pitts- 
burgh, Pa. 

Earle W. Sudderth, Dallas, Tex. 
was elected member of the Associa 
tion nominating committee for elec 
tive councillors and Clarence I. Ster 
ling, Jr., Boston, Mass., was elected 
a member of the Association standing 
committee on eligibility for a two 
year term. 





ARTIST'S rendition 


—2 —"* oa 


4 by : % abe, 


of treatment plant—City's incinerator building at right. 


Toward A Cleaner Potomac River 


Alexandria, Va. Does Its Part 


T HE PLACING of Alexandria’s 
new $8.2 million sewage disposal 
system in operation on July 1956, 
a milestone in pollution abate 
ment Washington, 
D.C. Metropolitan area, as it elimi 
nated the last major discharge of un 
treated sewage into the Potomac 
River. While the practice of discharg 
ing untreated wastes from the City 
into the rivet extended over a 
century or more, it was not until the 
that conditions in 
the river demanded remedial action 
Though Alexandria was the last 
community in the area to provide 
treatment facilities it is the first to 
provide the degree of treatment now 


Was 
progress in the 


has 


last two decades 


Ed. Note Prior to his association with 
the Sanitation Authority, Mr. Corbalis was 
Sanitary Engineer for Fairfax County, Va 
from 1941 to 1953. He is a past president 
of the Virginia Society of Professional 
Engineers and is the current president of 
the Virginia Industrial Wastes and Sewage 
Works Assn 











by JAMES J. CORBALIS, Jr. 


Mr. Corbalis is Engineer-Director of the City 
of Alexandria, Va. Sanitation Authority. In this 
article he describes the work of the 
Authority in Virginia in its efforts to help clean 
up the Potomac River. 


first 





considered to be required of all the 
communities to satisfactory 
conditions in the 


restore 
River 


Authority Formed 


Acting under an order of the State 
Water Control Board of Virginia to 
provide sewage treatment facilities, 
the City Council created the City of 
\lexandria, Va., Sanitation Author 
ity in December 1952 and directed 
it to provide a sewage disposal sys- 
tem for the City and such neighbor 


ing areas as might be found practic 
able. than a year later, the 
\uthority entered into an agreement 
with Fairfax County, Va., whereby 
the Authority agreed to construct 
and operate a system of sufficient 
capacity to serve the needs of Alex- 
andria and certain areas of the Coun 
tv. Approximately one third of the 
construction (based upon the 
capacity of the system to be reserved 
for its and a_ proportionate 
share of the annual operating costs 
as determined from the relative vol 


Less 


cost 


use ) 
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TOWARD A CLEANER POTOMAC RIVER 


MAIN building—tLeft, locker room, shop, garage and chlorine room: center, 


treated by the sys 
tem are to be assumed by the County. 

The Authority, the first such 
\uthority to have been created in 
Virginia, is an independent, corpo 
rate, governmental agency adminis 
tered by five members who are ap 
pointed by the City Council for terms 
of four years each on a staggered 
hasis. Its jurisdiction and responsi 
bility extends the inter 
cepting sewers, pumping stations and 
treatment plant constructed and oper 
ated by it. The City and the County 
are each responsible for the construc 


umes ot sewage 


solely to 


tion and operation of all sewers and 
other facilities connected with the 
\uthority system. Under agreements 
with these governmental units, how 
ever, the Authority is able to control 
the quantity and character of wastes 
discharged to its system 


Intercepting Sewers 
The 


collection and transportation 


offices and laboratory. 


of wastes to the site of the treatment 
the construction of 
11 miles of intercept- 
ing sewers ranging in from 18 
to 72-in. in diameter. They provide 


a combined total capacity of 116 mgd 


plant required 
approximately 


size 


enough to serve an expected popu 
lation in the year 2000 of 137,000 in 
\lexandria and 95,000 in those areas 
of the County served by the System. 

\pproximately one-fourth of the 
area of the City is served by com 
bined the intercept 
ing system contains several overflow 


sewers. Hence, 
weirs and by-pass structures for the 
diversion of storm flows -di 
rectly to the Potomac The 
interceptors are also equipped with 
facilities for diverting part of all the 
normal flow to adjacent waterways 
in the event shutdown of the 
treatment plant. the three 
interceptors serves areas of the City 
and areas of the County. The flow 
from the County enters this inter 


water 
River. 


of a 
One of 


main sewage pumping station; right 


ceptor through three metered con 


nections 


Pumping Stations 


Two pumping stations with in 
stalled capacities of 1.2 mgd and 18.0 
mgd, respectively, lift the 
flow from the Four Mile Run drain 
age area of the City into the gravity 
intercepting Both of these 
stations are automatic and unattend 
ed and are equipped with alarm 
system which actuate visual and aud- 
ible signals at the treatment plant in 
the event of failure of operation. 


sewage 


sys.em, 


Treatment Plant 


The sewage treatment plant is lo 
cated on the north bank of Hunting 
Creek, near its junction with the Po 
tomac River. It is a conventional, 
single stage, high-rate trickling filter 
plant which is expected to remove 
75 to 80 percent of the biochemical 
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GAS engine driven sewage pumps 


and and 95 to YS per cent 
uspended solids present in 
Che plant 


an average daily flow of 


provides a 


an expected popu 
1973 of 105.000 
$5,000 in Fair 
Provision has been made 
of the plant to enlarge 
to 33 mgd to serve the 
2000 


serve 
the vear 
la and 


| of the vear 


flow enters the plant 


approximately 10 feet below sea level 
and, after passing through bar racks 
with 4 in. clear openings, it is lifted 
by one or more of five pumps, hav 
ing a combined total capacity of 98 
mgd, to an elevation from which it 
flows by gravity through the various 
plant units. Three of the main sewage 
pumps are powered by engines which 
operate on either natural gas or gas 
produced as a by-product of sludge 


digestion An automat speed con- 


PARSHALL flume and entrance of recirculated filter effiuent ahead 
of primary settling tanks. 
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trol system on the gas engines varies 
the rate of pumping to correspond 
with the rate of flow entering the 
plant from the intercepting sewers, 
there being no wet wells provided. 

The remaining two pumps are 
powered by constant speed electric 
motors and are used primarily dur 
ing peak flow periods and for stand 
by service. Solid matter larger than 
3/4 in. in is removed by me 
chanically cleaned and is 
ground and returned to the flow 
Sand, gravel and other inorganic 
matter is removed in aerated and 
mechanically cleaned grit chambers 
and may be pneumatically ejected or 
hauled to a landfill area. 


size 
screens 


Four primary settling tanks, com 
prising eight channels, each 18 x 173 
and 9 ft. deep, provide a displacement 
period of 1 to 1/2 hours (with 0.5 
and 1.0 filter effluent recirculation 
ratio ) 

Three filters, each 160 ft in diam 
eter and containing a bed of crushed 
stone 4.25 ft deep, provide secondary 
treatment of the wastes. Part of the 
filter effluent is returned to the in- 
fluent end of the primary settling 
tanks for mixing with the incoming 
unsettled sewage. The remaining 
portion of the filter effluent enters 
five final settling tanks, comprising 
ten channels, each 18 x 125 and 10 
it deep, which provide a displacement 
period of 2-1/4 hours. 

Chlorine, for contro! of odor and 
for disinfection purposes, may be ap 
plied from a central feeding station 
to the flow before it enters either the 
screening units, the filters of the 
final tanks, as well as after it leaves 
the final tanks, just prior to its dis 
charge to Hunting Creek. 

The solid material which is re- 
moved from settling tanks undergoes 
digestion in two enclosed tanks, each 
95 ft in dia. and 28 ft deep. The pri- 
mary digestion tank is equipped with 
a fixed cover and a stirring or mix- 
ing mechanism, while the secondary 
digestion tank is equipped with a 
floating gas holder cover under which 
the gas produced in the digestion 
process is stored pending its use as 
a fuel for heating or as a fuel for 
the engines which power the main 
sewage pumps. 

An external heat exchanger trans 
fers heat generated either in the 
heating system boiler or in the gas 
engines to the sludge in the primary 
digestion tank. A temperature of 85° 
to 95° F. is maintained in the tank 
to secure proper dige stion of the 
sludge. 

\fter digestion, the sludge is con 
ditioned for dewatering in two elu- 
triation tanks, each 14 x 67 ft and 





chloride is added 


Dewatering 


13 ft deep Ferric 
as a conditioning agent 
1S accomplished on two stainless steel, 
coil spring, vacuum filters, each 10 
ft in diameter and 10 ft long. The 
sludge cake is deposited on a con 
veyor belt, where a continuous rec 
ord of weight is obtained, and is 
carried to a hopper for loading into 
trucks and final disposal as a land 
fill or soil conditioner 


Unique Architectural Style 


Che readily apparent and disting 
uishing feature of the treatment plant 
is the colonial style architecture of 
the various plant buildings. This re 
sulted from an expressed desire of 
the City Council to provide conform- 
ity with the numerous splendid and 
well preserved examples of colonial 
architecture for which Alexandria is 
noted. Also, the location of the plant 
at the southerly limits of the City 
adjacent to U. S. Highway No. 1 
and a proposed inter-state highway 
bordering the plant site was desery 
ing of special consideration 

Approval of the use of colonial 
architecture is being evidenced by a 
growing civic pride in the sewage 
treatment plant. Citizens who are at 
tracted by the exterior appearance 
of the plant are curious to find out 
what goes on inside the buildings 
and, after seeing the entire facilities, 
they are more appreciative of the 
value of sewage treatment and can 
better comprehend the costs of con- 
struction and operation of a com 
plete sewage disposal system 

The Main Building of the plant 
comprises a center section, which 
houses the sewage pumping equip 
ment, and two wings. One wing con 
tains a locker room, lunchroom, shop, 
garage and chlorination equipment 
room, while the other wing contains 
general offices and laboratory. The 
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PRIMARY settling tanks 


corridors and pump room operating 
floor in this building, as well as the 
operating floors in the Sludge Con 
trol and Sludge Dewatering Build 
ings, are finished with terrazzo floors 
and glazed tile walls. Accoustical 
tile is also used in the pump room to 
minimize the transmission of 
from the operation of the gas engines 
and pumping equipment to the ad 
joining office wing 


noise 


Construction Costs 


Since the sewage disposal system 
has not as yet been fully completed, 
the summary of costs appearing be 
low represents both the amounts ex 
pended to date and the amounts cur 
rently estimated to be expanded to 
complete the system 


Construction and Equipment Contracts 

$2,412,000 
213.000 

4.025.000 


Intercepting Sewers 
Pumping Stations 
rreatment Plant 
$6,650,000 
Land and Easements 70,000 
Office Equipment and 
Motor Vehicles 
Administration 
Professional Services 
Interest During Construction 
Contingencies 


23,500 
147,500 
603,525 
655,025 
200,450 


$8, 350.000 


Reserve for 


Total 


Under the agreement between the 
\uthority and Fairfax County the 
total shown above is to be al 
located approximately as follows: 

\lexandria share . . $5,935,000 
Fairfax County share 2,415,000 


cost 


Total $8,350,000 


Financing Program 


The construction of the 
disposal system was financed by the 
sale of $8,200,000 revenue 
bonds, consisting of $2,350,000 serial 
bonds maturing 1960-1976 and $5, 
850,000 term bonds maturing in 
1993. The bonds were sold in Octo 
ber 1954 at a net interest 
3,195 per cent. They are secured by 
a Trust Agreement between the Au 
thority and The Chase Manhattan 
Bank of New York under which the 
revenues of the system are pledged 
for the payment thereof. The bonds 
do not constitute a debt of, or pledge 
the faith and credit of, either the 
City of Alexandria or the County 
of Fairfax 

The revenues of the will 
consist primarily of sewage disposal 
charges imposed upon the residents 
of Alexandria who are served by 
the system and payments to be made 


sewage 


sewer 


cost ol 


system 


TRICKLING filters 
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CORNER of modern laboratory 


Che 


( ounty 


County 
ade by the 
from 


payments 
will, in 
realized 
which it 
the County who are 
system. The County 
share of the 
inter 
twenty-five equal an 
pro 


sewage dis 
larpes mnposes on 
sidents of 
by the 

to pay its 

costs, including 
Ilments and to pay a 


part of the annual 


portionate 


oper 
based 


ition maintenance costs 


1 


upon the volumes of 


\lexandria 


relative sewage 


flow received from and 


Fairfax County 
he \uthority. 


ot the 


with the 
State Corporation Commission, 
schedule of 

which are 


approval 


has idopted a 
cl 


sewage 


disposa arges based 


upon the consumption of water used 
on the premises served by the system 
\t present, these charges are equiv 
alent to 80 per cent of the charges 
made for water, and amount to ap 
proximately $32.00 per year for the 
average family residential 


property. The charges are billed and 


single 


collected for the Authority by the 
\lexandria Water Co., a_ privately 
owned corporation, and they appear 
on the bills for wate 
separate item 

In view of the fact that the Au 
thority was the first to be created 
under the Virginia \Water and Sewer 
\uthorities Act and the “long term”’ 
agreement with Fairfax County posed 
certain constitutional questions, all 
of the proceedings of the Authority 
and received the 
Supreme 


service aS a 


subjected to 
favorable review of the 
Court of Appeals of Virginia before 
the plans for the financing of the 
program were completed 


were 


Operation 


The first problem to be faced in 
planning for the operation of the sys 
tem was to analyze the manpower 
requirements and to find qualified 
personnel. A study of the particular 
needs indicated that a staff of 25 per 
sons would be required, as follows: 


SLUDGE control building (center), fixed cover primary digester (left), floating 
gas holder secondary digester, (right). 
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Superintendent; assist. superintend- 
ent; chemist; clerk; one 
foreman-operator and two operators 
for each regular and relief shift ; one 
operator for sludge dewatering; four 
mechanics (with varied experience) 
and four laborers. Operators are on 
duty for ten days and are off duty 
for four days, with the shift chang- 
ing after each tour of duty. The oper 
ator for sludge dewatering works 
only five days per week, as do the 
laborers. The mechanics work only 
five days per week but their work 
week is scheduled to include week 
end tours of duty. 


records 


As a result of widespread adver- 
tisement of the personnel needs, the 
\uthority was able to secure a num- 
ber of experienced personnel. The 
remaining positions were filled with 
personnel whose background would 
enable them to adapt themselves 
with relative ease. 


Problems 


A delay in the scheduled comple- 
tion of construction required opera- 
tion to be commenced under less 
than ideal conditions. While there 
was a feeling of trepidation associ- 
ated with early operations, there 
proved to be no insurmountable or 
catastrophic situations. The fact that 
construction was not complete be- 
came a blessing in many respects as 
the personnel of the various con- 
tractors were readily available when 
their attention was required and the 
usual breaking in, testing and adjust 
ing period was extended for approx- 
imately three months while the con 
struction was being completed. 

The most significant problem of 
early operations was that of secur- 
ing favorable sludge digestion con- 
ditions. The seeding of the system 
with well digested sludge from a 
neighboring plant and the addition 
of a nutrient failed to produce the 
desired results during the first four 
or five months of operation. The 
addition of lime shortly thereafter 
restored the alkaline balance and in 
January 1956 a sufficient quantity 
and a satisfactory quality of gas be- 
came available for use as a fuel for 
building heat and for the gas engines. 

The failure to achieve proper di- 
gestion at an earlier da‘e may have 
heen due to a combination of the 
following factors: (1) the tempera- 
ture in the digester was not in the 
optimum zone at the time of the ini- 
tial sludge loading; (2) the seed 
sludge was not added prior to the 
initial sludge loading, and (3) there 
was no control of solids loading ex- 
ercised. 





Komline-Sanderson filter 


Results 

The daily treated 
during the first seven months of oper 
ation has averaged 7.5 mil. gal. with 
peak flows as high as 30 mgd. B.O.D. 
and suspended solids of the incom 
ing sewage have averaged 250 ppm 
and 225 ppm, respectively, and over 
all reduction therein of 60 and 63 per 
cent respectively, have been obtained. 
Failure to obtain higher reductions in 
3.O.D. and S.S. during this period 
has been attributed to the lack of 
complete development of filter growth, 
seasonal climatic conditions and a 
carry-over of fine suspended matter 
into the effluent from the final sett- 
ling tanks. The latter is currently 
under investigation and may require 
a slight modification of baffles to 
effect proper control. 


flow of sewage 


Operation Costs 


\n appropriation of $250,000 has 
been made available for current oper 
ating expenses for the year beginning 
October 1, 1956. This amount in 
cludes allowances for the purchase of 
initial supplies of chemicals, lubri- 
cants and other expendable items and 
for natural gas to be used in the gas 
engines and in the sludge digestion 
and building heating systems, pend- 
ing the production of gas from the 
sludge digestion process. As_ such, 
the total appropriation contains items 
which are not expected to be re- 
curring. The allocation of the ex- 
penses is as follows: 


or 2.2% 
or 5.3% 

Treating Plant 
231,000 or 92.5% 


Personnel costs total $128,465 or 
51.4 per cent of the total expenses. 
Actual expenditures since October 
1, 1956 have totaled approximately 
70 per cent of the amount which was 
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PFT heat exchanger 


estimated for the five month period 
of time involved. Since this period 
covers the major portion of the sea- 
when heating are the 
greatest, it appears that the actual 
expenses of operation for the entire 
year should be substantially less than 
the total appropriation. 


son costs 


Public Relations 


Inasmuch as the construction of 
the system represented the largest 
single public works improvement 
project to be undertaken by any of 
the communities in Northern Vir 
ginia at one time and it was being 
undertaken by an Authority which 
was not subjected to local govern- 
mental control, a conscious effort was 
made to keep the public fully informed 
of the progress being made in the 
development and execution of the 
program. Periodic reports were pre- 
sented via the local press, radio and 
television. A complete photographic 
record of construction activities be- 
came the basis for illustrated talks 
to civic clubs, citizens associations, 
engineering organizations and other 
interested groups. Organized inspec- 
tion tours for local governmental of- 
ficials were periodically conducted. 
Formal dedication ceremonies on De- 
cember 14, 1956 climaxed the public 
relations program attendant to the 
development and execution of con- 
struction activities. A series of graph- 
ic displays depicting flow diagrams 
and describing the functions of the 
various treatment plant units and 
principal equipment associated there- 
with are available for use with group 
inspection tours. 


Coordination In 
Pollution Abatement 


Many studies have been made of 
the character and extent of pollu 


tion in the Potomac River in the 
Washington, D.C. Metropolitan Area 
and vast expenditures have been and 
are being made to provide recom 


W&T and F-P chiorinators 


mended remedial action through the 
construction and improvement of 
sewage treatment plants. The basis 
of the more recent studies and rec- 
ommendations has been the stream 
sampling data obtained by the District 
of Columbia along the channel of 
the river during the past ten or more 
vears. The time has now arrived 
when attention should be given to 
tributary and shoreline pollution as 
the effect of current and immediate 
future abatement projects on the en- 
tire body of the receiving waters will 
determine the true value of the pro- 
jects. Hence, plans are being made 
for an expanded stream sampling 
program—one in which the cooper- 
ation and coordination of the various 
political subdivisions bordering on 
the River will be an expression of 
their mutual desire to obtain a clean- 
er Potomac River. 
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How to 
Control Frothing 
in Activated Sludge Plants 


A discussion of the causes and possible cures for frothing in aeration tanks 


loan 
among 
operat rs 


Since 


1947 the only 


concern 


RIOR TO 


ing that caused 


sewage treatment works 
was associated with digesters 
then, foam of a different type has be 
increasing problem in the 
Chis type of 


sudsing o1 


conn al 
sludge plants 
foaming is called 
Simultaneously with the de 


ictivated 
ilso 
frothing 
velopment of frothing of aeration 
1ot immediately 

increased alt 


apparent, 
there demand, 
l¢@ alr ratio 


Causes of Foaming 


% aerator 
le. Many 


foaming 


lhe cause or 
frothing are still debatab 
operators that the 
added to many of the popular 
frothing 


causes { 


be lieve 
ive nts 
detergents give rise to the 
They point out that frothing was not 
noticed until the synthetic detergents 
tarted to gain popularity 

\nother indicator was the experi 
ence at Mt. Penn, Pa., in 1947. Here 
foam did not appear on the aeration 
tank (mechanical type) until the day 
the sales promotion distri 

synthetic detergent. The 
a 5-foot blan 


followin {’ 
bution of 
initial violent toaming 
ket—gradually subsided until only a 
quantity observed at the 
thirtieth day 

The addition of the Proctor and 
Gamble Company's “Tide” to the in 
fluent end of the aerator at the San 
Antonio, Tex., plant in 1951, with 
out raising the foaming level, has been 
exonerate syndets. It 
at the high levels added 
have had a foam 


small was 


used to 1S be 
lieved that 
the detergent may 
depressing ettect 

Another with “Tide” 
was contrary to that at San Antonio 
This “Tide” was introduced in the 
Motherwell, Scotland, 1952 
(it is assumed that it was similar to 
the American “Tide’”). Coincident 


introduction, a 


exper rence 
area In 


with its marked in 
crease in froth accumulation 


reached a 14-foot height above water 
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by ANTON E. SPARR 

Mr. Sparr is Superintendent of the Bay Park 
sewage treatment plant of Suffolk County, N. Y. 
As a result of plant-scale tests at that plant a 
temporary spray system is being replaced by 
a permanent installation, to be supplemented 
with a defoamant whenever necessary. 











level”—was noted on the aerators of 
the local treatment works 

Che foaming or frothing agent as- 
sociated with aerator frothing does 
appear to have stability, as indicated 
from the experience at both the Tall- 
mans Island and Bay Park plants 
lhe final tank effluent at both plants 
must drop several feet under low tide 
conditions. Under these circumstances 
violent frothing takes even 
though the foam was effectively con 
trolled in the aeration tanks 

Also, at the Bay Park plant prior 
to 1956 one of the two aerators was 
idle and two-thirds full of 
ground water. During the periods 
when the foam in the adjacent aerator 
was not under complete control, some 
of this foam was blown into the idle 
unit. Each time blower tests or blow 
er engine tests were made, it was 
necessary to bypass the surplus air 
into the idle aerator, resulting in vo- 
luminous foam production. 

Similar foaming was noticed when 
digester supernatant dropped several 
feet. 

In addition to demonstrating the 
stability of these foaming agents, these 
experiences also indicated that agita 
tion is necessary for foaming. Both 
mechanical and diffused air aerators 
require agitation to carry on their 
several functions: the increased air 
demand indicated earlier causes great 
er agitation, with a greater tendency 


place, 


about 


to foam production. Much of this in 
creased air demand is due to the de- 
creased efficiencies of the preliminary 


settling tanks and the increased grease 
content of the settled both 
caused by detergents. 


sewage 


Good Looks—Temporarily 


When first seen at a sewage treat 
ment works, foam presents a pleasing 
effect. In summer it often appears to 
be a misplaced snow scene. Dye wastes 
add to the beauty. 

Despite its pleasing appearance, 
however, foam is undesirable because 
of the dirt and grease entrained in it 
When the foam bubble bursts, a dirty 
greasy deposit is left. This greasy 
material is difficult to clean off, mars 
the appearance of plant buildings and 
roads, makes walks and guardrails 
dangerouSly slippery, kills landscap- 
ing, and contains harmful organisms. 
The sun’s action on this material will 
cause it to give off foul odors, result- 
ing in complaints. Unfavorable pub 
licity also results when wind picks 
up foam and carries it to neighboring 
homes, with the attending grease de- 
posits. 

Foam blankets up to 14 feet in 
height have been reported. Such ac- 
cumulations interfere with the proper 
operation of aeration tanks in two 
ways. First, the blanket hinders the 
necessary oxygen absorption from the 
atmosphere by shielding the liquid 
surface. In diffused air plants this 
necessitates an increase in the blower 
output to supply the oxygen defi- 
ciency. In mechanical aerators, shield- 
ing of the liquid surface from the 
major source of oxygen could be dis- 
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astrous. The second interference fac- 
tor is that foam covering all or al 
most all of the surface does not per 
mit an operator to make the necessary 
for air distribution 
diffused air 


visual 
along the surface of a 


inspection 


aerator 

Foam Control Measures 

Che health and physical hazards, 
the unsightliness of residues, the ob 
noxious odors, the unfavorable pub 
licity, and the interference with oxy 
gen absorption, are among the many 
unpleasant factors with 
foam and indicate the need for its 
control 

\ll of the 
utilized effect a destruction of the 
foam, or prevent its formation, or 
both. These include raising the sus- 
pended solids level in the aeration 
tanks, using chemicals to act on the 
foam, beating down the foam 
with water sprays 


associated 


control measures now 


and 


Maintenance of High 
Aerator Solids 


Eliassen has pointed out (Wat. & 
Sew. Wks., May, 1952) that syndet 
molecules align themselves at the wa- 
ter surface of dirt or grease particles 
It also was indicated that large num 
bers of these molecules are required 
to keep a particle in suspension. The 
addition of sufficiently large numbers 
of particles in the foam of suspended 
solids to which the free syndets may 
adhere, explains why raising the sus- 
pended solids level in aerators often 
results in adequate control 

Nevertheless, the practice of rais 
ing the suspended level for 
foam control means altering the orig 
inal design considerations. At the 
Cranston, R. I., plant the solids level 


s( lids 


SIMPLE low-pressure defoamant feeder 


was raised from 1,250 ppm. to 3,000 
or 3,500 ppm. before control was 
achieved. At others, a more modest 
increase met with happy results. 

In still other plants, including the 
Bay Park works, changing of oper 
ations from the original design re 
sulted in no change in the foaming, 
even in cases where the solids were 
raised to 3,500 ppm. 

\s experienced at Cranston, the 
raising of the solids level results in 
an increased air demand. The cost of 
supplying the additional air required 
for the increased solids may be more 
than when other methods or combi 
nations of methods are used for foam 
control because the power require 
ments for aeration in diffused air 
plants represents 60 to 70 percent of 
the total power demand. The air re 
quirement to maintain the higher 
solids level necessary for foam control 
may exceed the plant’s blower capac 
ity, as happened at the Motherwell 
plant. There, the level was raised 
from 760 or 1,500 ppm. to the limit 
of 2,450 ppm. without control 

Such an experience is very likely 
to occur in a plant designed for high 
rate (modified) activated sludge oper 
ation, because a marked increase in 
solids will change the plant to conven 
tional operation with its higher air 
requirements. Furthermore, higher 
suspended solids content in an aera 
tor results in a higher sludge age and 
may bring about floc disintegration 
or result in solids with poor settling 
qualities. Nevertheless, limited use 
can be made of this tool for foam con 
trol when supplemented with a chem 
ical defoaming agent or a water spray 
\ study of the economics involved 
will point to the most economical com- 


bination of control measures. 


Defoamants 


Use of “foam killing’ chemicals in 
aeration tanks is gaining ever-increas 
ing favor. These chemicals, called de 
loamants or defoamers, when applied 
at points of excessive foaming should 
quickly effect a marked reduction in 
the volume of foam. This rapid re 
duction of foam volume is referred 
to as the “knockdown.” An effective 
defoamant also will prevent a build- 
up by acting on the foam beginning 
to foam at the liquid surface. 

Because frothing is a surface phe- 
nomenon, a defoamant, to be most 
effective, must be able to remain on 
the surface during much of the aera- 
tion period To be able to do this, a 
defoamant must have a specific grav 
ity less than that of water, and must 
be insoluble in water. Water soluble 
defoamants can be used, but they us 
ually result in a high performance 
cost because of the high dosages re 
quired. 

Defoamants can be applied in vari 
ous ways and at those locations where 
control is required. The old standby, 
the drip can, is simple to make and 
can be moved about easily. It does 
have the disadvantage of having a 
varying discharge as the level in the 
container changes and as the viscos 
ity of the liquid changes. 

\n inexpensive modification of the 
drip can (see accompanying sketch) 
permits much better control. In this 
unit low-pressure air (about 7 psi.) 
from the aerator air header is applied 
to a closed drum. Regardless of the 
liquid level in the drum or the drum’s 
placement, the pressure or head on 
the petcock will remain nearly con 
stant, assuring a fairly uniform rate 
of feed unless the petcock is readjust- 
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of the defoamant 
a marked change. 

Chis type ol feeder is excellent for 
ipplication to one or 
points through short runs of tubing 
tor injection into the suction side 
pumps 
Proportioning feeders have many 


ed or the 


undergo 5 


viscosity 


surtace more 
and 
of spray system 
advantages over both those previously 
described. Usually they are easily ad 
justed and the rate of teed can be ac 


curately controlled for greater econ 


omy hese feeders have high work 
ing heads, making it possible to apply 
the defoamant (a) through long runs 
ot small-diameter tubing discharging 
it desired points, (b) into the return 
sludge lines, and (c) into the water 
spray system to supplement the 
Che high working head also 
permits an indoor installation for 
both the feeder and the storage tanks 

\ multiple feeder unit driven by 
iwotor and fed from tank 
compact unit. Such a 
unit may have up to four feeders, each 


Che 


multiple feeder permits introduc 


spra\ _ 


one one 


make ‘ 1OT a 
independently adjusted use of 
this 
tion of a defoamant into any combi 
nation of up to four aerators, aerator 
headers 

that an 


have at 


passes, or water 


Che 


elfective 


spray 


indicates 


foregoing 


detoamant must 


four characteristics; namely, 


least 


easy application, a specific gravity 


less than that of water, water insolu 


good “knockdown.” The liquid 


bility 


foam answers the first requirement 


because it can be applied with vari 
ous devices and at many points. Both 
the specific gravity and the water in 
solubility 

] 


(,00d ki 


vere prey iously disc ussed 


| 
ockdown 1s necessary for 
control. A sin | le held check for it Can 
be made by emptying 4 to 8 ounces 


nto a aerator and then 


hoaming 
watching its effect on the foam for a 
few minutes. A marked 


incl ates gor vl 


de« rease 1 


| 
KNOCK 


loan voluns 
down 1ality 
| | 

tion to a good initial knock 

must 


itistactory defoamant 


have the capacity to maintain its 
characteristic through 


Chis 


Was no 


‘foam killing 


out the length of the aerator 


residual effect or persistency 
ticed in several of the detoamants 
tested during the last 


fact, it was evident to such an extent 


five vears. In 


that effective control usually existed 


in both the aerated (mixed) liquor 


and return sludge channels 


Che latter may 
to many, but the condition is readily 


come as a suprise 


explained. Practically all of the solids 
or floc particles come in contact with 
the defoamant during aeration. Much 
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ACTIVATED SLUDGE 
of the defoamant adhering to these 
particles in the aerator will remain 
with them during the subsequent sedi 
mentation and be carried to the re- 
turn sludge channel. There the con 
centration of solids is very high and 
the quantity of defoamant adhering 
to them is usually enough to effect 
control 

The adherence of the defoamant is 
also indicated in the regularity with 
which small oil slicks keep appearing 
on the final tank surfaces. These are 
the munute quantities of defoamant 
freeing themselves from the solids and 
rising to the surface 

Ixperience indicates that, in addi- 
tion to the characteristics already out- 
lined, a defoamant also should have 
a low pour point, a low and nearly 
constant stability of 
formulation. 

The pour point becomes very im- 


viscosity, and 


portant in areas subjected to low tem- 
peratures where the defoamant appli- 
is set up and the material ts 
Because the atmos 


cator 
applied outdoors 
pheric temperature exerts no appar 
ent etfect on foam production, it is 
necessary that the detoamant flow sat- 
isfactorily abnormally low 
temperatures for the particular area. 

\nother flow characteristic, 
ity, also plays a very important role. 
First, it is important because the head 
loss is a function of the viscosity. Also, 


even at 


ViIscos- 


a low viscosity fluid can be more easi 
ly controlled, particularly where small 
such as with a 


heads are involved 


drip can; it is also more pumpable. 

\ second aspect that must be con 
sidered in a defoamant’s viscosity is 
increase for a decrease 
The smaller the in 


crease in viscosity as the temperature 


the relative 
in temperature, 


changes from the operating high to 


the abnormal lows, the more it ap 
proaches the desired constant viscos 
itv. The closer a defoamant ap 
proaches the ideal of this character 
istic, the more nearly a constant rate 
of feed can be had for a fixed setting 
and head. It also would permit stor 
without 
requiring warming prior to use. Such 


eliminate the 


ing the defoamant outdoors 


would 
the day-to-night 


a quality also 


concern caused by 
temperature drops. Unfortunately, the 
the defoamants 


marked 


viscosity of some of 
now in use undergoes a 
change as the temperature approaches 
and drops below the freezing point. 

The remaining characteristic, sta- 
bility of formulation, ensures both a 
uniform distribution of the additives 
in the defoamant during its applica- 
tion and that these additives will not 
settle out during storage. 


PLANTS 


Water Sprays 

Use of water sprays, usually flat 
and fan-shaped, has been of consider 
able help in beating down and control 
ling foam. Both coarse droplets and 
adequate water pressure (20 to 40 
psi.) at the nozzles are required for 
a spray system to be effective. 

Water sprays are not completely 
satisfactory because foaming can not 
be effectively controlled during the 
low flow periods when foam produc- 
tion is greatest. Ineffective control 
also is experienced on many occasions 
when the flow is high. It is believed 
that excessive foaming under high 
flow conditions is due to synergism 
brought about by a change in sewage 
characteristics. 

During periods of excessive foam- 
ing the sprays can be supplemented 
with a defoamant for adequate con- 
trol. This defoamant can be injected 
directly into the spray header or 
headers, or into the aerator passes 
requiring control, or into the suction 
side of the pumps supplying the 
spray water. 


Summary 

It is quite apparent that there is 
a correlation between foaming or 
frothing in aeration tanks and the 
introduction of synthetic detergents 
for popular use. 

Vigorous agitation is required for 
frothing or foaming. 

Syndets cause more grease to re- 
main in suspension and interfere with 
sedimentation. These result in a 
marked increase in the air ratio, re- 
quiring increased agitation in aerators, 
thus increasing the foam production. 

\eration tank foaming with its re 
sultant ill be controlled. 


It requires one or a combination of 


effects can 


the following : 
1. Increasing the 


aeration tank 
solids level. 

2. Applying a defoamant. 

3. Using water sprays. 

\n_ effective economical de- 
must following 


and 
foamant have the 
characteristics : 

1. A liquid. 

2. Specific gravity less than water. 

3. Water insolubility. 

4. Good knockdown. 

5. Residual effect; that is, main- 
tenance of the knockdown character- 
istic throughout the aeration period. 

6. Low pour point. 

7. Low and nearly constant viscos- 
ity. 

8. Stable formulation. 

9. Low performance cost. 
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SEWAGE WORKS PRACTICES 





The Seventh of a series of articles 


NE OF THE most troublesome 

problemy facing the operator of 
a sewage treatment plant is that of 
odors. This is a difficult one to solve 
because there is no universal 
rective that will fit every situation. 

Odors may be pleasant as those 
from a boiling steak; or, they may 
be unpleasant as from rotten eggs 
or decayed cabbage. In either case 
our noses, through which we receive 
odors, react in similar manner. It 
is only when the message from the 
smell organs in our reach the 
brain is there any pleasantness or 
unpleasantness attached to the odor. 
We have often heard the expression, 
“What is one man’s meat is another’s 
with odors; what 


cor- 


nose 


poison”. So it is 
may be pleasing to some people, 1s 
unpleasant (or worse) to others. In 
some cases we call an odor pleasing 
because we connect it with some long 
past pleasant event. These associa 
lead to common type of 
complaint regarding sewage  treat- 
ment plants — psychological odors 
There are some persons who immed 


tions one 


lately associate the word sewage with 
filth and unmentionables, and will 
“smell” a treatment plant miles away 
whether or not odors actually exist 
These types of complaints are the 
most difficult, if not impossible, to 
eliminate because they are not based 
on fact, but on imagination. 

Aside from these psychological 
complaints, we all know that sewage 
treatment plants and sewage collec 
tion systems can be smelly at times 
Depending on the intensity and dura 
tion of the odor, type of gas causing 
the smell, origin of the odor, atmos- 
pheric conditions, and other factors 
any of the following problems may 
arise: 


Public relations difficulties 


Damage to structures 

Danger to persons 

Poor efficiency 

Personnel problems in the plant 


Legal action 








by THEODORE JAFFE 
Mr. Jaffe is Professor of Civil Engineering, Ala- 


bama Polytechnic Institute, Auburn, Ala. In this 
series of articles for the practical sewage 
treatment plant operator, he discusses matters 
of interest generally overlooked in the press 
of routine duties. 











Public Relations 
We have already 


psychological complainers, and will 
say no more about this type of per 
However, most persons are rea 
sonable and if they can be shown 
that their sewage treatment plant 
(which they pay for) is not a smelly, 
dirty place but rather a clean, well 
operated facility, they will more likely 
take pride in it. They will see a pleas 
ing return for their public health 
dollars, and more favorably 
inclined to the personnel operating the 
plant. This leads to better 
higher salaries, and greater personal 


discussed the 


son 


will be 


jobs, 


satisfaction 

On the other hand, if the plant does 
give off unpleasant odors, the public 
will not take this without complain 
ing—and rightly so. The superin 
tendent will meet opposition in his 
requests, the taxpayers will keep his 
phone ringing, he will be after his 
assistants, and so on down the line, 
with everyone dissatisfied. Those of 
you operators who have serious odor 
problems are well enough aware of 
the public relations angles not to 
need any further discussion; those 
who are “on top” of the odor prob 
lem, keep up the 20% xd work 


Damage to Structures 


Probably the most destructive of 
the gases that may be produced from 
sewage is hydrogen sulfide. It is a 
double-barrelled enemy, being not 


only harmful to structures but deadly 
to man. Most plant operators and 
many maintenance men have 
concrete corrosion 


sewers 
seen evidence of 
caused by hydrogen sulfide gas. How 
does this occur? 

When 
there is no dissolved oxygen present 
and active decomposition has started, 
the bacteria begin to break down 
mineral sulphates to obtain the oxy 
gen of the SO, ion. One of the re 
sults of this bacterial action is the 
production of hydrogen sulfide (HS) 
as a by-product. Being a gas, it es 
capes readily into the air, causing the 
“rotten-egg” smell of hydrogen sul 
fide. Of course the rate of 
breakdown, and the amount of sul 
fide held in the sewage depend upon 
the temperature. The warmer the 
temperature the faster the rate of 
breakdown, and the less gas that can 
be held in solution. Other factors 
also influence this situation for ex- 
ample, rate of flow, make-up of the 
sewage, pH, ete. 

Che hydrogen 
would not harm 


sewage becomes septic, i.¢. 


sewage 


sulfide, by itself, 
concrete, manhole 
lids, etc. However, with the 
assistance of bacteria, the 
sulphur unites with water and oxy 
gen to form sulfuric acid, and this 
strong acid attacks concrete. Aciuall 
the attack appears to be against the 
cement used in the concrete. The sul 
furic acids tends to dissolve out the 
calcium of the cement and thus 
weaken the concrete. In sewers as 
well as at the treatment plant these 


ste] Ss, 
sewage 
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conditions may exist and cause odor 
problems 

Hydrogen sulfide will not only 
cause damage to concrete structures, 
but will also discolor painted tanks 
and buildings. This is another annoy- 
ince to the plant operator, and under 
may build- 
ings near the treatment plant site. 
Neighboring do not care 
for this! 


structures 


certain conditions affect 


taxpayers 


also be damaged 
gases resulting from the 
breakdown of organic matter in sew 
age. The decomposition of the organ 
ic substances may be controlled as in 
a digester, or uncontrolled as 1m faulty 
lines. In 
iny case, settle 
out and anaerobic conditions prevail, 
will take place with 
One of the gases 
is methane, which although 
odorless, can produce violet explo- 
sions when in contact with air and a 
The literature has 
reterences to explosions 


lhlay 


manholes or sagging sewer 


when sewage solids 
decomposition 
odors 


resultant 
produced 


tlam oO! spark 


numerous 
and damages caused by these break 


down 


ou es 
gas 


Danger to Persons 


\s mentioned previously, hydrogen 
sulfide can kill. It is a subtle killer, 
and not much is required; short ex 
res to low concentrations can kill 
min, 0.1% by volume)‘. If 
smaller doses are breathed, violent 
headaches and nausea may result 

An explosion resulting from me 


posu 


(30 


sewer or digester gas may 
njure workers. Other horribly 
gases resulting from protein 
will cause nausea when in 


thane 
kill o1 
smelly 
breakdow1 


very small concentrations, even 
may not kill 


since odors are brought 
thereby to our 


though they 
Howe vel 


to our noses (and 


attention in the torm of any 


sewage pl 


gases, 
int worker noticing any un 
usual or unusually strong odors 
should be careful and investigate the 
‘source It may be a 


hazardous gas 


poisonous or 


Efficiency and 
Personnel Problems 


lhe presence of obnoxious odors 
a treatment plant makes for 
and creates personnel 
No one cares to work in a 
smelly place. If a worker has to stay 
in a pit or sump that is evil smelling 
to do a repair job, it is half-bad 
When he has to spend a full working 
day in such an environment, he be 
comes discontent, slip-shod, and un- 
happy—if not actually sick. He ts not 
content to stay with the job, resulting 
in an unnecessary turn-over of per 
sonnel. With personnel so difficult to 


around 
memMciency 
problems 
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ODOR CONTROL IN SEWAGE TREATMENT 


obtain, all superintendents should be 
concerned with odors for this, if for 
no other, reason. 


Legal Responsibility 

There have been instances where 
the courts have said that unreason- 
able odors from sewage plants must 
away with, and they have 
definitely acted against industry in 
many odor nuisance situations. In- 
dustrial wastes are especially liable 
to cause odors. The author knows of 
situations where the courts 
have given a processor or manufac- 
turer a fixed period of time within 
which the odors from waste disposal 
had to be eliminated. Usually court 
action is a last resort, but with the 
public’s attention being focussed on 
air polution, it may be anticipated 
that more complaints regarding odors 
will be forthcoming. 


he ce me 


several 


Sources of Odors 


from treatment 
plants may arise in five general ways: 


Odors sewage 


1) Septic sewage 


Some types of u dustrial wastes 


Plant operation 
Design problems 


‘Normal” 


odors 


Septic sewage will cause odors all 
along the collection and in 
many parts of the treatment plant. 
Where long collection lines, low 
flows, and warm temperatures are 
found, odors will usually be present. 
lf the topography of the community 
is flat, and the system is old, odors 
will usually be a problem. These may 
be strong enough to cause complaints 
around manholes, pumping stations, 
or the treatment plant. When the raw 
sewage entering a treatment plant ts 
smelly, the plant operator's problem 
is increased, many of the 
treatment either 
the septicity or bring out the odors 
more strongly, before reducing their 


system 


because 


pre cesses increase 


intensity 

Some types of industrial wastes 
are especially liable to produce un 
pleasant odors either in the sewer 
lines or at the treatment plant. With 
industrial wastes, odors may be 
caused by the waste itself, or they 
may be caused by a non-smelly waste 
combining with another waste to 
form an unpleasant one. Some types 
of industrial wastes likely to produce 
odors are those from the chemical 
and pharmaceutical industry, pack- 
ing houses, paper and pulp, coke and 
gas manufactures, etc. Dangerous 
wastes are those from the metal in- 
dustries, gasoline and service stations, 
and some chemical wastes. 


One of the common causes of odors 
is often to be found at the treatment 
plant. An unclean, poorly operated 
plant will be smelly and unpleasant. 
One of the surest ways to produce 
odors is sloppy plant operation, and 
this is one thing the operator cannot 
blame on the designer. It cannot be 
stated too strongly, that the first step 
in plant odor control is good house 
keeping. 

There are many 
poor operation results from poor de- 
sign, but most times it is up to the 
plant operator to reduce this diffi 
culty to a minimum. To cite one ex 
ample from the author’s experience, 
a treatment plant was designed with 
chemical conditioning and vacuum fil 
tration of raw, primary sludge. To 
secure sufficient sludge for econom 
ical operation, two open holding tanks 
were provided between the primary 
sedimentation tank and the filtration 
arrangements. While the design may 
be questionable, the operational pro 
cedure made matters worse. The raw 
primary sludge was drawn into the 
holding tanks, conditioned, and fil 
tered in a reasonable time all through 
the week until Friday. Then, from 
about noon Friday till about 8 A. M. 
Monday the sludge was kept in the 
open holding tanks without any fur- 
ther treatment. Need we say that this 
plant had an odor problem? 


instances where 


The design of treatment plants is 
often faulty. Some of these faults are 
caused by the “nature of the beast” ; 
some of them are just plain foolish- 
ness, or worse, on the designer's part. 
It is admittedly difficult to design a 
grit chamber or sedimentation tank 
or other units that will work perfect 
ly at all the daily fluctuating flow 
rates and will also work at the pres 
ent per capita flow as well as the 
predicted future flow. Similarly it is 
difficult to keep velocities in sewers at 
an estimated rate of flow under the 
many variables. These are situations 
which may lead to odor problems that 
are understandable even though they 
may be difficult to solve. 

However, if a designer puts an 
open, shallow surge tank or a pre 
aeration unit at the head of a plant 
receiving sewage that is already sep 
tic, he will be giving the operator 
odor problems. On exposing the sew 
age to the atmosphere or by blowing 
air through it, the odorous gases will 
be released and may, due to atmos- 
pheric conditions, concentrate in such 
amounts as to cause complaints. This 
exposure to air is actually used in 
water treatment plants to remove en 
trapped odors from water supplies. 

All this discussion of odors does 
mean that a treatment plant will not 





have a “smell”. Sewage, even when 
fresh, smells. But it is not “stinking”’. 
Since sewage does have an odor, var- 
ious parts of a treatment plant are 
bound to have some odor. For ex- 
ample, there are odors around di 
gesters, screenings have odors ; sludge 
holding tanks have odors; all these 
cannot be eliminated, but they can be 
reduced or kept to a minimum. At 
the Wards Island, N. Y. sewage 
treatment plant sludge is finally dis- 
posed of by dumping in the ocean. 
This necessitates sludge storage facil- 
ities to hold the sludge till the vessels 
can transport it. These storage facil- 
ities are liable to produce odors which 
require attention, but they are normal 
to this type of operation and are con- 
trolled 


Odor Control 


\s can easily be seen from the pre 
vious discussion, control is a 
complicated problem and may be a 
costly one. The first approach in at 
tacking this nuisance is to determine 
the source and the cause of the odor 

is it the collection system and 
where in this system; is it an in 
dustrial waste. and which one; is it 
in the treatment plant and where. 


od Tr 


Having located the source, the next 
step is the identification of the odor 
is it hydrogen sulfide, one of the 


protein breakdown gases, or possibly 
some solvent from a chemical manu- 


facturing plant. Finally, what is the 
cause of the odor and what can be 
done about it. 

When the information has 
been obtained we are forced to make 
a decision as to which of all the pos- 
sible treatments may be the correct 
one for the special problem at a par 
ticular plant or in a particular collec 
tion system. We cannot, in this ar 
ticle, give sure-fire answers to any 


above 


particular problem; at best we can 
suggest possible solutions and rely on 
the plant operator’s “horse-sense” 
and ingenuity to fit the solution to 
his special problem. 

In view of the possible sources 
listed in a previous section and some 
of those to be found in the literature, 
the following remedies are suggested 

1. Good housekeeping and good 
operation. One of the simplest means 
of keeping odors to a minimum is 
frequent hosing down of all struc 
tures in a sewage treatment plant. 
Keep the sewers cleaned and pump 
sumps free of accumulating solids. 
Don't wait till spills have had a 
chance to produce smells, but wash 
down immediately. Set up a regular 
schedule, with a check sheet, for rou- 
tine washing of all units. Place drains 
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or sinks where needed, e.g. any sludge 
digester sampling lines should open 
over a sink or drain. Do not allow 
them to drip onto a table top or on the 
tloor. The areas around screening de 
watering or grit removers should be 
thoroughly washed down to a drain. 
Most any operator can find many 
such places in his plant where odors 
can “breed” if not properly cared for. 
2. Segregation or pretreatment of 
obnoxious industrial wastes. This 1s 
not a simple job, but may need to be 
done in some instances. Cooperation 
on the part of industry is required. 
Some wastes are better treated at the 
industrial site; with others some de- 
gree of pretreatment at the site will 
eliminate or reduce potential odors. 
These problems require tact, re- 
sourcefulness, and sound reasoning 
on the operator’s part to persuade 
industry to cooperate. 
3. Mechanical methods. Where 
odors are produced in sewer lines, at 
manholes, etc., mechanical means of 
removing some of the odor promoting 
factors may be effective. Methods of 
this type include a routine sewer 
cleaning schedule to remove deposits 
and excessive slime growths, blowing 
air into sewers and lines, the use of 
special types of pipe, flush tanks on 
long lines with flat grades and small 
flows, etc. Of course some of these 
problems may be due to a faulty, 
original design of the lines, but the 
plant operator can do nothing about 
this after the system is in place. More 
ideas found in articles by 
Pomeroy *’ and Schneider“). 


can be 


\nother approach to the odor prob 
lem by mechanical means is the use 
of ventilating or exhaust devices, and 
absorption or solution towers. Blow 
ers are used to safe-guard the air in 
manholes when it is necessary to en 
ter them. At the treatment plant some 
form of exhaust system may be of 
\ll systems of this type rely on 
the dilution of the objectionable odors 
with the atmosphere. The gases are 
withdrawn from the production site, 
sent up a tower or stack, and ex 
hausted to the atmosphere. Great care 
should be exercised, and a careful 
study of meteorological conditions 
made, before adopting this method. 
If not, concentrations of odors may 
be produced, and the problem may be 
increased instead of eliminated. 


use. 


Where scrubbers or solution tow 
ers are used, a collection system sim 
ilar to the above is also required 
However, instead of exhausting the 
gases to the atmosphere they 
either taken into solution with a liq 
uid (usually water), or oxidized 
chemically with chlorine, ozone, o1 
similar products into non-smelly com- 


are 
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pounds. Do not fail to note that if the 
are taken into solution, some 
disposal of the liquid must be made. 

The Pittsburgh, Pa. sewage treat 
ment plant uses a heat treatment 
method to concentrate its primary 
sludge. In this heat treatment, odors 
are produced. The process is carried 
out in a closed system and the gases 
are led into the sludge incinerator 
where they are burned. It is claimed 
that the stack gases will not be ob- 


io) 


gases 


noxious 

#. Chemical methods. Odor prob- 
lems are often attacked by chemical 
agents. These generally fall into two 
types—(a) masking agents and (b) 
counter-actants. 

Masking agents usually do not re 
move the causes of odors nor do they 
permanently rid the system of odors. 
They are a form of temporary treat 
ment and are only effective as long 
as they are in use. This means a con- 
tinuing, extra cost; and since they 
do not eliminate the cause, do not 
really solve the problem. In_ these 
respects they are least desirable as a 
solution to such difficulties. Most of 
these products only seek to cover up 
an unpleasant smell with a more 
pleasing one. However, in emergen 
cies these deodorant products have 
provided relief and improved public 
relations—especially when experienc- 
ing hot and evenings and 
nights. 

Counteractants on the other hand, 
actually attack odors and by chemical 
means seek to change obnoxious 
odors and compounds into something 
else that is not unpleasant. Oxidation 
oxygen, chlorine, and 
other similar chemicals are examples 
of this type. While these counter- 
actants do permanently dispose of the 
unpleasant odors, they too are tem 
porary measures in that they are only 
ettective 


muggy 


Ol gases by 


as long as they are used. 
Some types claim to eventually elim 
inate odors by removing a cause of 
odor production. For example some 
of the chemicals used in up-sewer 
odor control claim that the com 
pounds will attack and eliminate slime 
growths in sewers, and when _ the 
slimes (in which the bacteria 
are gone odors will cease. 


live ) 


To summarize the various odor 
control measures, we have temporary 
control procedures which, while et 
fective to some extent, do not get at 
the basic problem. There are some 
types of which 
useful as temporary means of 
trol; others which have a somewhat 
permanent place because of inherent 
odors connected with some treatment 


processes 


counteractants are 


con 


However, it is this author’s opin- 
ion that, by determining the location 
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and CALM ) 

and then with a little study plus some 
most situa 
Remembet 


a sewage odor problem, 
plain old “horse sense,” 
tions can be controlled 
too, that the first 
a treatment plant 


essential for oc I 


control is good 
xt article in this series will 
so-called “Package Treat 


ODOR CONTROL IN SEWAGE TREATMENT 
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(1) “Fire and Explosion Hazards in Sew 
age Works”—National Board of Fire Un 
derwriters. Sew. and Ind. Wastes Eng 
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(3) “Water Supply and Waste Water Dis 
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(5) “Sewer Maintenance Practice in Los 
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Wastes J. 26:2:222 (1954) 


Works Comes Off 
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(6) “Novel Sewage 
Drawing Boards”.—Eng 
151:14:30 (1953) 





A Course in Bio-Oxidation 
of Organic Wastes 

\ one 

by the ( 
Manhattar 

“Bio-oxidation of 

, 


Theory and 


sh 


course will « ottered 


Dept. of 


veek 
ivil Engineering 
on the subject 

Organic Wastes, 
Daes of the 


( ollege 


Design” 
course june 17-21 
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ICS veory of Bio-oxidation. Stream 
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ourse 
the course are 

ve dormitories 

1 
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course should be addressed to 
Eckenfelder, Civil Engr. Dept 
College Vew York rag 


Bowe, Albertson and Associates 
Announce New Partners 


The consulting engineering firm ot 
\lbertson 
York City have 
Col. Edwin R. Albertson, 
Charles | Walsh, P.I 
admitted to partnership im the firm 
and Kenneth D. Allen 


member 


Bowe and Associates of 
announced that 


P.E., and 


have 


a 

vew 
been 
become 


has 


an associate 


10th Mun. and San. Engr. Conf. 
University of Florida 


The Tenth Municipal and Sanitary 
Engineering Conference of the Uni 
versity of Florida he'd on the 
campus at Ganinesville, Fla. on March 
19-20. This was a continuation of the 
Public Health Conte 
ences which have been held annually 
1948. As in the past the event 


Was 


Engineering 


since 
Engineering 


station 


was sponsored by the 
and Industrial Experiment 
and this year was held in coopera ion 
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with the Dept. of Civil Engr. and the 
Florida State Board of Health 

The theme of the conference 
“The Impact of Industrial Expan- 
sion on Man and His Environment.” 
Papers were presented on industrial 
growth and poten ial growth, factors 
in plant locations, demands on water 


Was 


resources, waste disposal, health prob- 
working environments, hazards 
applications, and 


lems, 
nuclear 
air pollution from industry 


energ\ 


Fourth Corrosion Control Course 


The University of Oklahoma held 
its 4th ( Control Short 
Course on April 2-3-4. The program 
was under the chairmanship of Prof. 
k. V. James. The program included 
29 papers, most of which were de- 
voted to problems in industry, with 
petro- 


orrosion 


particular applications in the 
] 


eum industry 


Sixth Southern Municipal and 
Industrial Waste Conference 


For the sixth year, Duke Univer- 
sity, University of North Carolina 
and North Carolina State College 
jointly sponsored the “Southern Mu- 
nicipal and Industrial Waste Confer- 
ence. This vear, the meeting was held 
on April 1 and 2 at the new College 
Union Building at North Carolina 
State University in Raleigh, N.C. 

This year’s conference featured ses- 
sions on water conservation practices 
and modern concepts of municipal 
and industrial wastes practices. The 
keynote speaker was Senator Wayne 
\lorse of ( Jregon, who spoke on Wa- 
ter Conservation Measures. Other 
topics on the program included water 
and sewer bond financing and sep- 
arate sessions on pulp and _ paper, 
textile, and municipal wastes. 

Prof. Nelson Nemerow acted as 
general chairman of the operating 
committee 


Worry rocking chair. It 


gives you something to do but dvesn't 


Is like a 


get you anywhere 


Indianapolis Water Lines 
Reviews 1956 


The Indianapolis Water Co. pub- 
lishes a house organ for its employees 
and friends, of whom we consider 
ourselves one. Called simply, “Water 
and edited by John E. Klein- 
\sst. to the President, this 
four page publication often 
contains information of interest far 
beyond the boundaries of Indianapo- 
lis, Ind. 


Lines” 
henz, 
small 


One of the recent issues contained 
a review of the past year’s operations. 
Here are a few selected items from 
that issue 

‘“Maims—38 miles were added to 
our system... there were many short 
. and some long ones 
if they were all laid end to end they 
would reach from Indianapolis to 
Tipton. With this addition to our 
system, the total miles in our distri 
bution system increased to 1107 
from In- 


sections 


almost enough to reach 
dianapolis to Denver. 

“Fire Hydrants—258 tire hydrants 
were added in 1956, or an average 
of one fire hydrant for each work- 
ing day. The total number of fire hy 
drants is now approaching 10,000. 
or taps for 
customer's service lines .. . averaged 
one for each 30 minutes of every 
working day last year. Our tappers 
drilled 4,194 our mains, 
threaded them, and inserted corpora- 
tion cocks for plumbers to connect 
service lines for new customers. 

“Our Fleet—traveled 518,000 
miles in 1956 this would reach 
around the world at the equator 24% 
times. Collisions averaged once each 
30,000 railes. 

“Customers—126,325 at year’s end 

and the number gained in 1956 

would equal the entire population, 
men, women, and children of a town 


Ind.. 3.77€ 


“Service Connections 


holes in 


the size of Greenwood, 
customers. 

“Pumpage—23,201,550,000 gallons 
pumped in 1956... . a new high . 
averaging 63,3 mgd,” 


new 





0 


the Widest Range of 
TOP QUALITY PUMPS 


FOR SEWAGE AND 
SLUDGE HANDLING 


DESIGNED 
for spec 


CHOSEN 
for perfor 


ific operation 


mance 


SP-5 SEWAGE AND SLUDGE PUMP 
Specifically designed to operate at heavy duty, high 
head application in handling of raw sewage and all 
types of sludge, the SP-5 is recognized as unique 
among sewage equipment. By design it is particu- 
larly adapted for pumping sewage or sludge over 
long distances. For this service the SP-5 has been 
tried and proven successfully over a period of more 
than fifteen years. 


always specify Chicago === 


AUTOMATIC 


FLUSH-KLEEN® SEWAGE EJECTORS 


Flush-Kleen sewage ejectors can't clog because rags 
never reach the impeller. Specially designed strain- 
ers in the discharge line retain all coarse matter. 
Sewage flows over the strainer and through one of 
the pumps to the wet well. When the pumps oper- 
ate alternately they pump only strained sewage. No 
rags Or coarse material ever pass through the pump 
casing. Each strainer is automatically flushed clean 
during its pumping cycle. 


SCRU-PELLER® SLUDGE PUMPS 

Scru-Peller pumps are designed specifically for 
pumping primary sludge, are positive in operation 
and truly clog-proof. Continuous multiple shearing 
action is provided by stellited cutting edges of the 
screw and eight stellited cutting bars positioned in 
the screw and pump housings. Heavy-duty ball 
bearings at each end of the screw and impeller shaft 
eliminate strain and vibration, permitting pump to 
withstand sudden and severe overload shocks. 


CHICAGO PUMP COMPANY 


Subsidiary of Food Machinery and Chemical Corporation 
SEWAGE EQUIPMENT DIVISION 


622 DIVERSEY PARKWAY @ CHICAGO 14, ILLINOIS 





Flush Kleen ©, Ser 
Seal P U 


s. § ers 
Combination Aerator-Clarifiers. Barminutor & Comminutor 


et ®, Plunger Hornzontal and Vertical Non-Cloas Wat« 
. D 5 D:ttuser 


Swing iffuse tationary D Mechanical 


WATER & SEWAGE WoRKS, APRIL, 1957 





PROFITABLE Sewage Sludge Disposal 


described 
in NEW FREE 
DATALOG 


Every sewage disposal plant has a by-product —sew- 
ge sludge—that must be disposed of. Some plants 
burn their dried sludge in expensive incinerators 
wasting a valuable, readily saleable product and miss- 
ing a chance to write-off a large portion of their 
operating costs 

Many municipalities dump the dried sludge cake 
into the hopper of their Royer Shredder and turn this 
by-product into a tidy profit. ““Royerated”’ sludge is 
desired as a fertilizer by florists, nurserymen, golf 
courses, professional gardeners and the home owner 
ilike. It is a highly desirable plant food, high in 
Nitrogen and Phosphoric Acid, both essential plant 
food elements. Unlike many other fertilizers, “‘Royer- 
ited"’ sewage sludge cake is sterile, cannot carry 
weeds, will not “burn” even the most tender new 
grass seedlings 

As a result of increased interest in sewage sludge as 
a source of municipal income, the Royer Foundry & 
Machine Company has re-edited and re-issued their 
popular “Sewage Sludge Utilization Datalog,”’ de- 
scribing this process in detail. We invite you to write 
for a free copy. It pictures and describes the Royer 
Shredders that have made sewage sludge an asset to 
communities all over America 


Please send me a copy of your new edition of the information- 


packed “Sewage Sludge Utilization Datalog 


We dispose of our dried sewage cake by 


| am interested in a demonstration of the Royer Shredder at work. 
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Apr. 1-2—Raleigh, N. C. (N. C. State College) 

SixtH SouTHERN Muwnicipat & INpustRIAL Waste CONFER 
ENCE, Chairman, Dr. Nelson L. Nemerow, N. C. State College, 
Raleigh, N. ¢ 


Apr. 2-4—Norman, Okla. (University of Oklahoma) 
Corrosion Controt Suort Course, R. V. James, Chairman 
University of Oklahoma, Norman, Okla 


\pr. 4—Great Falls, Montana ( Rainbow Hotel) 
Montana Sewace & InpustriAL Wastes Assw., Secy., Har 
vey W. Taylor, Morrison & Maierle, Inc., Helena, Montana 


5—Pullman, Wash. (State College) 

\nnuaL Pactric Nortawest Inpustriat Waste Con 

ce, Techincal Extension Services, State College of Wash 
Pullman, Wash. 


4-6—Mesa, Arizona (Maricopa Inn) 

ZONA Section, A.W.W.A. anv Arizona Sewace & 

rer Works Assn., Joint Meeting, Secy., H. C. Biggle 
Board of Fire, Underwriters of Pacific, 1106 Luhrs 
Phoenix, Ariz 


6—Great Falls, Montana (Rainbow Hotel) 
rANA Section, A.W.W.A., Secy., Arthur W. Clarkson, 
» Board of Health, Helena, Montana 


8-10—Pullman, Wash. (Washington State College) 
Fiera Brenntat InNtanp Emprre Sewace Works ScuHoot, 
Prof. H. H. Dunstan, Washington State College, Pullman, 
Was! 


Apr. 10-12—Wichita, Kansas (Broadview Hotel) 
Kansas Section, A.W.W.A., Secy., Harry W. Badley, Nep 
tune Meter Co., 119 W. Cloud St., Salina, Kansas 
(Jointly With) 
KANSAS Sewace & InpustriaL Wastes Asswn., Secy., James 
F. Aiken, Jr., Dept. of Public Health, 407 City Bldg., Wichita 
Kansas 


\pr. 10-12 Elmira, New York (Mark Twain Hotel) 
New York Section, A W.W.A., Secy.. Kimball Blanchard. 
Rensselaer Valve Co.. c ‘o Ludlow Valve Mfg. Co., 11 W. 42nd 
St.. New York 36, N. Y. 


Apr. 11—Orono, Maine (University of Maine) 


Marne Warer Utmirties Assn., Secy., Gerald F. Laurin, 89 
Western Ave., Augusta, Maine 





Apri. 18—Bridgeport, Conn. (Bridgeport Hydraulic Co.) 
New ENGLAND Water Works Assv., Secy. Joesph C. Knox, 
73 Tremont St., Boston, Mass 


\pr. 24-26—Lincoln, Neb. (Cornhusker Hotel) 


NeprasKa Section, A.W.W.A., Secy., John E. Olsson, 408 
Sharp Bldg. Lincoln, Neb 


\pr. 24-26—New York City, N. Y. (Manhattan College) 
SANITARY ENGINEERING CONFERENCE, Director, W. W. Ecken- 
felder, Jr., Civil Engineering Dept., Manhattan College, New 
York 71, N. Y 


Apr. 25—Pittsburgh, Pa. (Mellon Inst. of Industrial Research) 
Sth ANNUAL CLEAN STREAMS CONFERENCE, Secy., R. V. Wall. 
Penna. State Chamber of Commerce, State Chamber Bldg 
Harrisburg, Pa 


May 1-4—SanDiego, Calif. (El Cortez Hotel) 
CALIFORNIA Sewace & INpusTRIAL Wastes AsswN., Secy., R. J 
Barletta, 719 South Loara St., Anaheim, Calif 


May 2-4—Tacoma, Wash. (Winthrop Hotel) 
Paciric NortHwest Section, A.W.W.A., Secy., Fred D 
Jones, Room 305 City Hall, Spokane, Wash 





May 12-17—Atlantic City, N. J. (Convention Hall) 
A.W.W.A, Convention, Secy., Harry E. Jordan, A.W.W.A. 
Assn., 2 Park Ave., New York 16, N. Y. 





May 13-15—Lafayette, Ind. (Purdue University) 
12th Purpue INpusTRIAL Waste CONFERENCE, Chairman, Prof 
Don. E. Bloodgood, C. E. Bldg., Purdue University, Latayette 
Indiana 


May 16—Portsmouth, N. H. (Hotel Wentworth-by-the-Sea) 
New ENGLAND Water Works ASSN  weCcy.. Joseph ( Knox 


73 Tremont St., Boston, Mass 


May 22-24 Ocean City Md. (¢ mmander Hotel) 


MARYLAND-DELAWARE Water & Sewace Asswn., Secy., W. M 
Bingley, 2411 N. Charles St., Baltimore 18, Md 


June 3-5—University, Ala. (Untversity of Alabama) 
ALABAMA Water & Sewace Asswn., Secy., Prof. R. T. Tindall 
Alabama Water & Sewage Assn., P. O. Box 1224, University, 
Ala 


me 3-7—Buffalo, N. Y. (Hotel Statler) 
AMERICAN Socrety or Crvit ENGINgEgERs, Exec. Secy., W H 
Wisely, 33 W th Street, New York 18, N. Y 


Newport, R. I. (Viking Hotel) 
<NGLAND Sewace & INpustrraL Wastes Asswn., Secy., 
t. Howard, 115 Broad Street, Hartford, Conn 


June 6—Summit, N. J. (Canoe Brook Country Club) 
New Jersey Section, A.W.W.A., Luncheon and Summer Out 
ing with Plant Inspection at Millburn, N. J., Secy., Albert 
I’, Pleibel, 683 Prospect Street, Maplewood, N. J 


June 9-12—Seattle, Wash. (Olvmpic Hotel) 
AMERICAN INSTITUTE or CHEMICAL ENGINEERS, Secy. F. J] 
Van Antwerpen, 25 West 45th Street, New York 36, N. Y. 


lune 12-14—Bedford Springs, Pa.( Bedford Springs Hotel) 
PENNSYLVANIA Section, A.W.W.A., Secy., L. S. Morgan, 
Div. Engr., State Dept. of Health, Greensburg, Pa 


June 13—York Harbor, Maine (Marshall House) 
New EncLanpD Water Works Asswn., Secy., Joseph C. Knox, 


73 Tremont St., Boston, Mass 


June 16-21—Atlantic City, N. J. (Chalfonte-Haddon Hall) 
AMERICAN Soctety For TESTING MATERIALS, Asst. Secy., Fred 
I. Van Atta, 1916 Race Street, Philadelphia 3, Pa 


lune 17-18—Lake Placid, N. Y. (Whiteface Inn) 
N. Y. Sewace & InpusrriaL Wastes Asswn., Secy., Ralph ( 
Sweeney, c/o State Dept of Health. 21 North Broadway 


White Plains, N 


June 17-19—Winnipeg, Canada (Royal Alexandra Hotel) 
CANADIAN Section, A.W.W.A., Secy., A. E. Berry, 72 Gren 
Ville St., Toronto, Ontario, Canada 


o>, with WEINMAN 


PERFORMANCE 
~ COUNTS! 











What makes a bowler a champion? His consist- 
ent ability to turn in above average performances 
no matter how tough the competition may be. 
So it is with WEINMAN Type U Non-Clog 
Pumps! Day in, day out, WEINMAN Non-Clog 
Pumps provide municipal sewage and sludge 
handling plants with top-rated performances. 
Even the heaviest loads are efficiently and de- 
pendably handled. WEINMAN PUMPS won't 
clog, even when handling liquids of varying vis- 
cosities, or liquids carrying large solids, stringy 
or fibrous trash, or material suspended in sludge 
form. 
Be smart! Install the 
pump that does a better 
job because it’s designed 
and built better. You'll 
be dollars ahead with a 
WEINMAN Type U Non- 
Clog Pump. 
There’s a WEINMAN 
Type U Non-Clog Pump 
for every application .. . 
call your nearest WEIN- 
MAN Pump Specialist for 
assistance in selecting the 
right pump for your need. 
He’s listed in the yellow 
pages of your phone book 
; or write, wire or 
phone us direct. 
YOUR PREE COPY... 
write today for 
illustrated bulletin on 
WEINMAN Type U 
Non-Clog Pumps. 


WEINMAN PUMP: 


290 SPRUCE ST COLUMBUS 8, OHIO 


CENTRIFUGAL SPECIALISTS 
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W & SW 


Spillway 


OVERFLOW FROM THE MAIN SECTION 


Pickups 
From Purdue's ‘Sanitary 
Engineering News’ 
Don E. Bloodgood, Editor 


generated in sewage 


it becomes devoid of oxygen and 


Sultides are 
when 
sufficient biochemical 
so that the bacteria begin to reduce 
sulfide—Pomeroy in 


action occurs 


sulfate to 


“W&S W 


In California mining for water is 


yrroceeding at an accelerating pace. 


I ~ 


* > > 


a much better chance of 
you're 


You 


“delivering the 


have 
when 
that 


on ds 


not under the delusion you're 


overburde ned 


\ccording to the National Safety 
Council working for a water utility 
is still considered as a dangerous oc- 
cupation 


If anybody steals thunder, 


just make some more. 


your 


> * * 


A highly alkaline textile waste-sew- 
age mixture has been successfully 
treated without neutralization on 
high-rate trickling filters 


* * > 


To Prevent Bolts from Turning 
in Worn Wooden Holes 


Every water and sewage works 
employee has doubtless had trou- 
ble with bolts turning in worn 
wooden holes. When the wood is 


new and the fit is tight those 
squared heads of a wood bolt will 
hold for a while. But with the pass- 
ing of time the hole frequently en- 
larges and then the entire bolt 
turns. It is difficult to tighten or 
remove such a bolt because of the 
rounded flat head. 


This writer has never seen a so- 
lution to this vexing problem in 








TWO HACKSAW BLADES 








print, so he developed the simple 
method of sawing a slot in the 
head of the bolt with two hacksaw 
blades held side-by-side in the saw 
frame as indicated in the sketch 
Then, holding the bolt firmly with 
a screwdriver he usually manages 
to get the nut off. It is true that 
this sometimes cannot be done 
even after squirting the bolt and 
nut with penetrating oil 
Contributed by W. F. Schophorst, MI 
Newark, N. ] 


TONS OF SEWER SLUDGE 
REMOVED...Qutput Doubled! 


At Oak Harbor, Ohio, population 2370, 
tons of sludge and roots clog their sewers. 
With manpower limited, the progressive 
mayor, realizing that only the most modern, 
efficient sewer cleaning equipment would 
cope with the problem, decided on “Flexible” 


Power Bucket Machines. 


The wisdom of the choice was quickly 
demonstrated by the fact that the “output” 
of the sewer crew is not only more than 
doubled, but 9/10ths of the backbreaking 


labor eliminated. 


A “Flexible” representative in your terri- 
tory will be glad to recommend tools for 
sewer cleaning problems; everything from 
a small hand set to completely mechanized 


machinery. 
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FLEXIBLE INC. 
3786 Durango Ave., Los Angeles 34, Calif. 


(Distributors in Principal Cities) 





For Houston’s new 50 mgd plant... 


Freese, Nichols & Turner, Consulting 
Engineers, specified the most modern, 
master filter control system. 

This system, for the City of Hous- 
ton’s recently completed $5,000,000 
modern water purification plant that 
is now in service, must deliver top 
filter performance: maintain exact to- 
tal flow despite changes in head in 8 
filters; precisely measure flow rate, 
head loss; carefully control wash rates 
to protect beds; transmit all vital data 
to one central control point—with no 
lag, no hunting, no inaccuracies. 


To meet these rigid requirements, 
Simplex flow controllers and instru- 
mentation were selected. For depend- 
able pipe-gallery operation, Simplex 


Laminair® units pneumatically trans- 
mit data to operating tables. For com- 
plete control of all the wide spread 
operating elements, Simplex Ortho- 
flow® units electrically transmit data 
to one central point—instantly, accu- 
rately. 


Your plant may achieve automated 
operation with minimum changes in 
present instruments and controls. 
Write for information. Simplex Valve 
& Meter Company, Dept. wS-4, 7 E. 
Orange Street, Lancaster, Pa. 


SIMPLEX: 


VALVE AND METER COMPANY 
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Sewerage Planning rida communities. The various meth- sulting engineer’s function, the con- 
ods of sewage collection and treat- tractor’s function, sanitary facilities 
te ment are discussed clearly in lay- 
| by Thomas deS. Fur- man’s language. There are ten chap- 
Kiker, and David B. ters and an appendix. The chapters 

of the University of cover various means of financing, Copies may be obtained from the 

» page book on “Sew- procedure necessary to get a sewer- Campus Shop and Bookstore, Uni- 
has been published age project under way, and the com- versity of Florida, Gainesville, Fla. 

a series by the Flor- munities responsibility for operation : 

and Industrial Ex- which community officials will find 
particularly valuable. Also discussed 

a reterence for all are the history of sewers and sewage 

| with the problems of treatment, the collection system, rea- 


nd maintaining sewerage sons for sewage treatment, the state Another Imhoff Book 
ige disposal facilities in Flo- board of health’s function, the con 


A New Book from Univ. of Florida 
for suburban areas and septic tank 


systems. 


Price is $1.00 per copy; mailing 


charge 10c¢ per copy 


“Disposal of Sewage and Other 
Wastes,” by Karl Imhoff, W. J. 
Muller and D. K. B. Thistlethwayte 
was released late last year by Butter 
worth’s Scientific Publications in 
London. 

This is a translation of the 16th 
edition of Imhoff’s “Taschenbuch der 
Stadtenwasserung”. The first edition 
appeared in 1906 and each succeed- 
ing edition has summarized world 
progress in sewage treatment. In 
1940, Prof. Gordon Fair translated 
and supplemented the 8th edition, 
published under the title “Sewage 
Treatment” by Imhoff and Fair. 

The current translators (Mr. Mul- 
ler was an associate of Dr. Imhoff at 


the Ruhr River Authority in the 
Note special architectural effort to keep this building in harmony with its residential surroundin , ’ ’ ’ 
4 . ° eee y . . 1920's and '30’s) have endeavored to 


Hill Road Reservoir of Washington make the book more useful to the 


english speaking peoples and this edi- 


Suburban Sanitary Commission tion therefore contains a considerable 
Served by WHEELER-ECONOMY PUMPS amount of British and American 


practice. 
One of the world’s largest all-steel reservoirs is the new Hill Road 
Station built for the Washington Suburban Sanitary Commission in 
Prince George’s County, Md. It has a capacity of ten million gallons. 
Three Wheeler-Economy Horizontal Double Suction Pumps draw water $6.30 
out of the reservoir and lift it into the supply system. Two of the 
pumps are 10” x 8”, with a capacity of 3500 gpm each at a head of 
235’, 1750 rpm. The third pump is 8” x 6’’, 2000 gpm capacity at 200’ 
head, 1750 rpm. 
Wheeler-Economy Double Suction Pumps are custom built to meet 4 4 


at 

your specific conditions for most dependable water works service. Case : San 7 7 
is horizontally split so top half may be lifted for access to rotating A} ts 5 
SS 


The book contains 347 pages and 
includes 600 references. It sells for 





parts without disturbing piping or driver connections. Parts are stand- 
urdized and accurately machined for quick replacement when necessary. 
Simplicity of design, quality of workmanship and materials give these 
pumps their reputation for long lived dependability, sustained high 
efficiency with low maintenance. Many have been pumping for 25 years 
and more without replacement of major parts. That’s why so many 
Wheeler-Economy Pumps are going into modern water works systems. 
Have you talked to a Wheeler representative? There’s one near you. 
Write for Catalog A-156. 


ge 9 ' 


Whocle’e-economy pumps | rit 











Cc. H. Wheeler Manufacturing Co. * Economy Pump Division 
“YOU say it's a main leak, but how do | 


19th and co Philadelphia 32, Pa. 5 anew thud this wasted weber wend chew 
ee 8 up on my next bill?" 


e © «wethebies 
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Here are just a 


few reasons why 
these flexible 


connections are used 


in pressure 


or vacuum pipe lines... 


How long can a 
U.S. Rubber Expansion 
Joint last 


e U.S. Rubber Expansion Joints are re- 
silient and, therefore, do not, like metal, 
set permanently when compressed. 


e Constant flexing merely keeps “U.S.” 
joints “alive”...prevents them from be- 
coming brittle. 

e They absorb both axial and lateral de- 
flection far more than metal joints. Greater 
insulation against vibration and pump 
noises is provided. 


e There is never any electrolysis, corrosion 
or erosion. 

e U.S. Rubber joints handle pressures 
from 40 Ibs. to 125 lbs. Compare! 


Mechanical Goods Division 


...some have 
been on the job 
since 1926, 


the year 


they were 


invented! 


@ The outside diameter of the arch is 
smaller than that on metal joints. Face-to- 
face dimensions (even with multiple arches) 
are smaller. 

e@ Weight is much less. This, plus the fact 
that no gasket is needed between flanges 
(unlike metal joints) results in an easier 
installation, lowering the cost. 

“U.S.” was the first to develop rubber ex- 
pansion joints. They are at work in every 
kind of industry, prolonging the life of 
equipment in pressure or vacuum pipe 
systems. Obtainable at any of the 28 “U.S.” 
District Sales Offices, or write us at Rocke- 
feller Center, New York 20, N. Y. 
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New Equipment 


Instrument Air Dryer iccant-type dehydrator 


401 instrument lines 


King Engineering Corp., Ann The Air Dryer unit is designed 


Mich., has developed a des for removing water vapor 


INSTALL 


with a 


RATCHET 
WRENCH 


Any type and size of M & H Valve or Hydrant can be furnished 
with standardized Mechanical Joint end connections, to fit mechani- 
cal joint pipe and fittings made by different manufacturers. 

The use of Mechanical Joints has spread steadily for 40 years 
until today it is more widely used than any other type of joint 
because it offers many advantages. M & H Mechanical Joint 
Valves and Hydrants are used: not only with mechanical joint pipe 
but are easily installed in old bell-and-spigot pipe lines. 

The joint is made by a bolted gland compressing a thick gasket 
into a stuffing box. The joint assembly is simple, rapid and practically 
foolproof. The gasket used for water mains is composition rubber, 
but metal-tipped, duck-tipped, Thiokol-tipped and other special 
gaskets can be supplied. The joint is bottle tight, and permits 
deflection, expansion or contraction without leakage. Write or wire 


M:zH VALVE 


AND FITTINGS COMPANY 


ANNISTON oa a.e oe 
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compressed gases serving liquid 
level gauges, louver and damper 
operators, air valves and other 
pneumatic equipment on dead end 
or low flow service in remote lo- 
cations. It provides a dew point of 

60° F. or lower, can be used at 
a gauge pressure of 100 psi, and 
has a capacity of 60 scfh at 70° F. 

The dryer consists of a head, a 
case, and an inexpensive desiccant 
cartridge. The head is mounted 
“straight through” in the line, and 
does not have to be removed for 
servicing. The case, containing the 
cartridge, screws onto the head, 
and has a drain cock in the bottom. 
\ saturation indicator in the head 
turns from blue to pink when the 
cartridge needs changing. A change 
of cartridge is quickly made with- 
out tools; and the saturated cart- 
ridge can be reactéavated by heating 
in an oven 


Self-Priming, Self-Lubricating 
Centrifugal Pumps 
402 


Worthington Corporation, Har- 
rison, N. J., has announced a new 
self-lubricating centrifugal pump 
that is lightweight and resists cor- 
rosion. 

Available in three ratings > 
44, and 1 hp—with a choice of 1 or 
1-% inch suction and discharge 
openings, the new monobloc pump 
features an extra-heavy shaft and 
Pyramid mount; has dual discharge 
openings for flexibility in piping. 
The solid aluminum casing, head 
and impeller makes the pump ex- 
tremely lightweight (the 4 hp unit 
complete with motor weights only 
62 Ibs.!). The new pump has a ris- 
ing head-capacity curve which 
makes it ideal for swimming pool 
filter application, dry cleaning, 
laundry and miscellaneous filter 
applications, and general service 
where a self-priming pump is re 
quired. 

This new pump is the first size 
of a completely new line of self- 
priming pumps being introduced 
by Worthington. Both motor and 
engine driven units will be avail- 
able up to 6” pipe size. 
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look AT THE PUMPING PROBLEM 
lwo ways 


Peerless 


VERTICAL adie 


} 
un "uv Min 4 


TRA ORTER CRETE 088 PROF EES CORTEre Tree 














PEERLESS 


PEERLESS PUMP DESIGNS PROVIDE THE 
RIGHT TYPE FOR DOING THE JOB BETTER 


You pick the design; Peerless will supply the pump. From one 
of the broadest range of pump capacities, heads, horsepowers, 
you can choose a Peerless horizontal or a Peerless vertical pump 
for almost every liquid transfer job, involving either water or 
process liquids. 

In the picture at the top above, a concentrated solution of sul- 
phuric acid and aluminum sulfate is being pumped by Peerless 
vertical industrial service pumps. To find out all about them 
request Peerless Bulletin No. B-505. 

The Peerless horizontal type A pump shown just above, is 
one of three that supplies plant water for a textile mill. To find 
out all about them request Peerless Bulletin B-1300 and B-1350. 

Use the coupon below to find how these Peerless designs can 
meet all your pumping needs with economy, efficiency and 
dependability. 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 
301 West Avenue 26, Los Angeles 31, California 


Pleas» send bulletins checked below: 


PEERLESS INDUSTRIAL (1) PEERLESS TYPE A 
SERVICE PUMPS (8-505) HORIZONTAL PUMPS (B-1300) 


® 
(1) AND TYPE AS (B-1350) 


PEERLESS PUMP DIVISION _ ,,,,. 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles 31, Celif., and Indianapolis 8, Ind. 


Offices : New York; Atlanta; Chicago; St. Louis; Indianapolis, Ind.; ADDRESS 
Phoenix; Fresno; Los Angeles; Plainview and Lubbock, 
Texas; Albuquerque, New Mexico. city 





COMPANY 














Distributors in Principal Cities. Consult your Telephone Directory. 
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Corrosion Resistant 
Lining Material 
403 
Chemical Co., Midland, 


has developed a 


new 
resistant lining material 
the metal components 
process 


luct, called Saraloy 898, 


Systems 


tomeric copolymer based 


lene chloride. First in a 
family of such materials, 
ble thermoplastic, with 
resistance to a broad 


ir\ 


Tablets 





@ For further information on products or services please use reader service card. 


range of acids, alkalis, salt solu- 
tions and solvents commonly en- 
countered in storage tanks, proc- 
essing tanks, medium to large diam- 
eter pipes and fittings, fume ducts 
and hoods 

Saraloy 898 is supplied in stand- 
ard 37-inch by 133-inch sheets and 
in from 1/16-inch through 3/16- 
inch thicknesses. It can be readily 
installed in the field or in an ap- 
plicator’s plant by employing a 
Saraloy 898 


chemically resistant 


adhesive system 





That’s literally true! And no treatment 
could be more efficient. One HTH 
Tablet, fastened to the top of the pipe 


interior with hot tar or a suitable 





gasket cement, will sanitize up to 30 
feet of 4-inch pipe . . . starting the 
minute the water is turned on. 


Complete sanitizing is assured! The 
tablets dissolve slowly, releasing 
available chlorine that spells sudden 


death to bacteria, fungi and algae on all 
interior surfaces of the pipe section. 


And no chlorine is wasted or washed 
away since the tablets remain in place 
until their job is done. 


Consider it from all angles—convenience, 
effectiveness and economy —and 

nothing equals HTH Tablets as a 

slow, x Sen source of 70% available 
chlorine for sanitizing new or newly 
repaired water mains. Olin Mathieson 
will gladly send you further information 
to help you take full advantage of 

this proved method. 


HTH® is a trademark 


OLIN MATHIESON CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION « 


BALTIMORE 3. MD. 


4826 
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D. C. Effluent 
4 
Phipps & Bird, Inc., Richmond, 
Va., has developed a battery 
powered model of their Effluent 
Sampler 
The D. model operates from 
any good volt storage battery. 
The case, pump, receiver and mode 
of operation are the same as in the 


Sampler 
04 


( 
12 


A. C. model. The motor is a modi- 
fied automobile generator, sturdy, 
long lived and dependable. The 
timer starts the pump every 15 
minutes. The pump running time, 
for each sample, is set at approxi- 
mately 15 but may be 
changed by the user if necessary. 
The quantity of effluent in each 
sample may be adjusted, and reg- 
ulation of the by-pass feeder does 
the rest. 


seconds, 


Hydrauger Earth Borer 


Improved 
405 

Hydrauger Corporation, Ltd., 
San Francisco, Calif., has an- 
nounced that boring speeds of the 
latest Hydrauger horizontal earth 
boring machines have been in- 
creased as much as 40%. This is 
said to be the result of re-designing 
and incorporation of the latest 
high-torque Ingersoll-Rand multi- 
vane air motors. This is a special 
motor built to bore and cut 
through the toughest tree roots en- 
countered. 

The use of the air motor and 
cool bits enables the operator to 
crowd the bit into the formation 
as the tremendous lugging power 
of these motors maintains speed 
and full power right up to their 
stalling points. The use of air pow- 
er below the surface is also said to 
be less hazardous to workers than 
electric or gasoline power plants 
The larger machines bore holes of 
2 through 24 inches in diameter 
for distances up to 250 feet 





ee 


The Houston Water Purification Plant was one 
filter service. Freese, Nichols and Turner, Consulting Engineers, chose R-S Rubber-Seated Butterfly Valves 
over conventional gate valves for all low-pressure service because their compact design permitted close 
coupling of pipe. Result: a substantial saving in space, and a direct, in-place cash saving of $124,000. 


Houston, Texas, Reports: COMPLETELY SATISFIED 


CLYDE R. HARVILL, 
Superintendent, 

San Jacinto Water System, 
City of Houston 

Utilities Dept. 


i: 


~ ig 


of the first plants to use rubber-seated butterfly valves in 


WITH R-S BUTTERFLY VALVE OPERATION 


When the Houston Purification Plant went into 
operation in 1954, 65 R-S Rubber-Seated Butter- 
fly Valves were used to equip the entire low pres- 
sure system. Today, Mr. Harvill reports that these 
valves are giving good service, and that he is fully 
satisfied with their performance and minimum 
maintenance requirements during their first years 
of operation. 

R-S Rubber-Seated Butterfly Valves are easy to 
operate, and will provide 100% effective shut-off 


AFFILIATE: S. 


MORGAN SMITH, CANADA, 


with a 125-pound pressure drop. Wedging action 
of the vane against the tough, flexible rubber 
seat assures positive closure, even around shaft 
bosses. The special composition of rubber and 
other materials gives long wear and resistance to 
the abrasive action of material flow. 

To obtain complete information on the full SMS 
line — Butterfly Valves, Rotovalves and Ball 
Valves — see our local representative, or write 
S. Morgan Smith Company, York, Penna. 


HYDRODYNAMICS 


LIMITED, TORONTO 


————— 


1 


Rotovaives « Ball Valves + R-S Butterfly Valves « Free-Discharge Vaives + Liquid Heaters *« Pumps « Hydraulic Turbines & Accessories 
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a few plain words about... 
=-==:| &) | WATER 


meter holding devices called 
yokes. But the Ford yoke es 


now made offers sdvantages 

not obteinable in any other 

type of meter setting Millions 

ore mm use 

Cen erercerereceocrceesccevesecessesess a 


LIFTER WORM LOCK 
rae | The original Ford Worm Lock 
med i pS 4 was introduced simost forty 

” a wee Z years ego. Because of its sim- 

WY plicity, safety end powerful Meters can earn real money. In 
strew-jeck ection & is now 
widely used. The Litter feature, = most water utilities they measure 
8 recent improvement, provides 
a canes & Cs and determine a// the income. 
key on unlocking 


CALIBRATED TESTING TANKS 
Before Ford Calibrated Testing j : 
Tonks were put on the market meters the treatment they deserve 


about 35 years ago. such meters 


peti eh na thn hag as valuable equipment and as 


agains! gravimetric scales, which 


coun tenes a le | sources of revenue. Such enlight- 


venient. Thousands of Ford 
Tanks are in service, in sizes ' 2 
from one to 1000 gallons >: 


IPO eee eee eee ee ee ee eee eee which provide protection, easy 
METER VALVE 


It is good business to accord 








ened treatment includes settings 


availability for reading, and 
The Meter Valve is @ close- 

coupled combination of on trouble-free meter changes for 
inverted key valve and « meter 

connection. it saves material proper maintenance. 

pipe joints and space in the 

meter setting. Ford Meter 

Valves bear the trademark 


name of Ringstyle Valves For 60 years our company has 


edited Tet 


served thousands of water utilities 
ee in providing better water meter 


In @ vertical basement pipe, - ° 
against the wall or in 2 corner, settings. Submit your problems to 
the Kornerhorn makes a most 
satisfactory meter setting In- Ford. 
Stallation 1s fast and economical ; 
8s pipe threading 1s elsminated 
Send for detailed information 





THE FORD METER BOX COMPANY, INC. 
FOR BETTER WATER SERVICES 


WABASH, INDIANA 














{HYDRO-TITE? 


DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 


MAIN SALES OFFICE 50 CHURCH ST., N. Y.C. 
General offices and works W. Medford Sta., Boston, Mass. 
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All-Electric Valve Actuator 
406 


Conoflow Corporation, Philadel- 
phia, Pa., has developed a new all- 
electric actuator. 


The Series “D” Actuator is an 
all-Electric proportional position- 
ing device for use in conjunction 
with modern electronic control 
systems. An unprecedented feature 
is that it requires no intermediate 
pneumatic or hydraulic operating 
fluids. The unit combines the de- 
sirable features of an all-electric 
system with the mechanical sim- 
plicity and ruggedness of commer- 
cial pneumatic actuators marketed 
by Conoflow for a number of 
years. 

While only the first in a projec- 
ted line of all-electric actuators 
planned by Conoflow, the present 
model is suitable for immediate ap- 
plication on valves and other proc- 
essing equipment. These include: 
single-seated and double ported 
control valves, butterfly valves, 
proportioning pumps, mechanical 
and electrical speed controllers, etc 


Direct Mounting Totally- 


Enclosed Motor 
407 

U.S. Electrical Motors Inc., Los 
Angeles, Calif., has developed a 
totally-enclosed motor with facil- 
ities for mounting the driven equip- 
ment directly to the motor. 

\ccurate alignment is provided 
by means of a totally-enclosed, NE- 
MA style “C” bracket with tapped 
holes for bolting from the driven 
equipment side. Designed to the 
new dimension standard of NE- 
MA, the motor is available in rat- 
ings of 1 to 30 H.P. 





SMITH TAPPING MACHINES 
FOR TAPS 2” THRU 12” INCLUSIVE 


The A. P. Smith Mfg. Company in 1896 introduced the 
first Tapping Machine for making connections sizes 
2” and larger to fluid and gas service piping under 
pressure. The Smith S-54 Tapping Machine is the most 
modern, efficient and economical machine available. 
S-54 Machines are produced with either 25” or 37” 
travel. The S-54 Smith Tapping Machine is used with 
Tapping Sleeves, Hat Flanges, Saddles and Tapping 
Valves to make 2” through 12” connections under 
pressure to Cast Iron, Cement-Asbestos, Steel and Re- 
inforced Concrete Pressure pipe. Features: 1. AUTO- 
MATIC FEED: Positive automatic feed insures correct 
drilling and tapping rate. Hand feed is provided to rap- 
idly advance and withdraw Cutter. 2. TRAVEL INDI- 
CATOR: Chart attached to machine indicates travel 
required to complete tap. Travel is AUTOMATICAL- 
LY terminated when tap is completed. Cutter and 
shaft cannot overtravel. 3. COMPACT CONSTRUC- 
TION: Telescopic shaft reduces overall length. 4. EN- 


CLOSED CONSTRUCTION: Mechanism is housed in 
heat treated Aluminum Case filled with lubricant. For- 
eign matter cannot enter and damage mechanism. 5. 
STUFFING BOX AND PACKING GLAND: Accessible 
without disassembling machine. Equipped with Chev- 
ron packing. Line pressure cannot enter machine case. 
6. RUGGED CONSTRUCTION: Extra large diameter 
telescopic shaft adds strength and rigidity. Timken 
radial—thrust bearings maintain alignment, reduce 
friction and wear. 7. DRIVING GEARS; Worm gear- 
ing operates in lubricant, torque is reduced to the 
minimum. 8. CUTTERS: Have replaceable Flat and 
Semi-V alternate teeth of High Speed Steel or Tung- 
sten Carbide. 9. FLEXIBILITY: Hand Operated Ma- 
chines can be converted to Power Operation by inter- 
changing worm gearing. 10. AIR MOTOR: The motor 
attaches directly to the Power Operated Machine with- 
out Brackets, Holders or Adapters. Bulletin sent on 
request. 


53 


: THE A.P. SMITH MFG. CO. 


EAST 


ORANGE. 


NEW JERSEY 
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Pneumatic Transmitters 
408 
Mete rs ¢O.. 


innounced the 


Chi 
addi 


differential 


Flow 


sure and 
ransmitters utilizing a 
i prin iple to 

mstruments 
principle permits 
tness reduces 
ts stepless chang 
ient’s range with 

iver adjust 
is accomplished 
which in 


link 


compo 


the angle at 
re al plied to the 
vy altering the 
that 
ndard models of both 


rorces must be 


perate on 20 psi all 
uce output signals from 3 


mally using about 0.2 


Fish Toxicant For 
Cold Water Use 
409 

nick & New 

has developed Pro 


( ompany, 


ula 56, for use as a 
cold 


56, developed after six 


im very water 


ot extensive tests on nu 


chemical combinations, con 
ist breaking formulation 
and 


spec ial solvents 


Che formula has been 

the laboratory and 
nditions 

. was tested 

as 37 

vas found to be ef 

ipplied to the sur 

pond, it settles and 

ickly and evenly 


arts 


Transient Converter 
410 


& Porter Co., Hatboro, 

announced development of 

converter for use with 

ype flowmeters. The con- 

pts a sinuscidal type in- 

of varying frequency 

ides either an analog out 

recorders and oscillographs 

or a digital output to counters and 
computers 

Input frequency range for the 
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new unit is from 0 to 600 cycles 
per second, operating from a 500 
ohm source impedance. The output 
is a 0 to 100 millivolt analog sig- 
nal or a 10 volt positive pulse (at 
8 times the input frequency) to 
digital devices 

The unit has a short term analog 
and linearity of +0.5% 
and a long term accuracy of +3%. 
Rise time is a 10 milliseconds for a 
40 to 600 cps step. Accuracy of the 
digital output is absolute. 

Che 


sub-assemblies for 


accuracy 


features plug-in 
mainte- 


converter 


eas\ 


hance 


Tenon Tool Features 
Quick Release 
411 

The Spring Load Manufacturing 
Corp., Seattle, Wash., devel 
oped a quick release for all Spring 
load tenon tools for 
ment and wood pip 


has 


asbestos-ce- 


Pulling a release knob allows 
the automatic feed to be returned 
instantly to the starting point. This 
time-saving feature, is incorporated 
in all Spring Load tenon tools 
for pipe sizes from 4 to 20 inches 
in diameter 


MATHEWS 


The finest 


O-Ring seal available 
when specified 








@ It has a replaceable barrel. This is an out- 
standing safety factor, because it means 
that a Mathews broken in a traffic smash- 
up can be operable again within half an 
hour and no excavation is necessary. 


It is a dry-head hydrant. The stuffing box 
plate is cast integral with the nozzle sec- 
tion with a screw-type stuffing box. This 
and the shield operating nut prevent abra- 
sion, rust, corrosion or ice from interfer- 
ing with the operating thread. It is always 
ready, no matter how severe the condi- 
tions. 





Made by 





@ For further information on products or services please use reader service card. 


Self-Priming Air-Powered 
Sump Pumps 
412 
\tlas Copco Eastern, Inc., Pat 
erson, N.]., introduced two 


new self priming air-powered sump 


has 


pumps with capacities ranging from 
222 gpm at a 30-ft. head to 20 gpm 
at a 200-ft 

rhe high capacity pumps weigh 
approximately 50 pounds and oper- 


head 


ate on pressures of 85 psi. They 
can be used for pumping sewage, 
water, oil, and moderately heavy 


sludge 


Designated the LPC-21 and 
I.PC-41, the pumps consist of one- 
piece housings containing vane type 
motors and impeller type centri- 
fugal pumps, and are said to oper 
ate when wholly submerged and 
start under full loads. 


Ottawa Backhoe For Use On 
Minneapolis-Moline Tractors 
413 

The Ottawa Steel Div., L.A 
Young Spring & Wire Corp., Ot 
tawa, Kansas, has announced that 
their backhoe and front end loader 
have been approved for mounting 


| 


HYDRANTS... 


community protection 
by design 





If you sat down and checked off the features that a well- 


designed hydrant ought to possess, you would find your- 


self describing a Mathews Modernized Hydrant 





@ The main compression-type valve 
Opens against water pressure. The 
higher the pressure, the tighter the 

a positively leakproof con- 


valve 
struction. 


OTHER 


QUALITY FEATURES 


Che operating thread cannot be bent. Head re- 
Nozzle sections can easily be 
changed. Nozzle level can be raised or lowered 
without excavation. Bell, mechanical-joint or 
flange-type pipe connections. 


volves 360°. 





y, 





R.D. WOOD COMPANY 


Public Ledger Building, Independence Square * Philadeiphia 5, Pa. 


Manufacturers of Mathews Hydrants and 


‘Sand-Spun"” Pipe 


\centrifugally cast in sand molds) 


97A 


on the Minneapolis-Moline Model 
445 industrial tractor. 

Ottawa's One-Trol (single oper- 
ating lever) controls all the actions 
of the front end loader, and dual 
One-Trols on the backhoe permit 
the operator to coordinate all move- 
ments of the bucket, stick and 
boom, for fast, smooth operation 
The backhoe, which is available in 
two models (for digging to depths 
of 8% and 11 ft.), can be equipped 
with buckets from 12 to 36 inches 
in width 


New Pipe Coupling Machine 
414 


Davis Manufacturing Co., North 
Kansas City Missouri, has devel 
oped a new more compact and ef- 
ficient pipe coupling machine that 
makes possible easier, and fastet 
pipe installations 

Eliminating chains and tedious 
assembly, the Davis pipe coupling 
machine is made in various sizes 
for installing all types of pressure 
type joints tn cement-asbestos, con 
crete, clay, or cast-iron pipe, 0 
through 16 inch diameters. 

\n important feature of the ma 
chine is the simplicity of its opera 
tion. The easy-grip handle pushes 
to uncouple, pulls to couple, with- 
out removing or resetting the unit 
The couplers are being manufac 
tured to sell at a low enough price 
to be attractive even to municipali 
ties or firms having only occasional 
need for pipe coupling equipment 


Portable, Light-Weight, 
Adjustable Tripod 
415 

B. I. Wallace Products Co., Ex 
ton, Pa, has developed a portable 
tripod, with telescopic legs to meet 
any set-up requirement. The max- 
imum height is 14 ft., and it can 
be adjusted as low as 8 ft. or slight 
ly less 
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Dry Chemical Weigh Feeder 
416 


Syntron Co., Homer City, Pa., 
has developed a new dry, chemical 
weigh feeder machine that provides 
extreme accuracy of feed, Material 
flow through the machine its elec 
tronically controlled, and there is 
no mechanical linkage between the 
scale and the feeder 


—_—_— 


for Repairing, 
Constructing, 
Lining: 
* Reservoirs * Dams 
* Filter Plants * Tanks 
* Sewage Disposal Plants 
* Stadiums ‘* Bridges 
* Sea Walls * Swimming Pools 
Write for more . 
information, 7 
including 48 The feeder consists of a supply 
page “Gunite” : 
booklet. . “ 
FLORENCE, ALA. magnetic Vv ibrator mounted over 
315 So. Court Street an electromagnetic vibratory feed- 
er, all enclosed in a dust-tight sheet 
Liberty Life Bldg. 33 N. LaSalle Street 193 Emmet Street metal cabinet and mounted on a 
CHARLOTTE, N. C. CHICAGO, ILL. NEWARK 5, N. J. heam type scale. The scale beam, 


poise, totalizer and other scale ele 


hopper equipped with an electro- 


ments are separately housed. Con- 


2 & 
j t llin A C t e? trols are provided in a control box 
ms a q = p p eo that can be remotely located 
Three models are currently avati 
able with a range of output capac 


e ° 
Cut if faster with a fod th aodoh bau aba ities of 1% to 25 Ibs per hour, 


'4 to 50 Ibs, per hour, and 5 to 100 


SPRING LOAD A-C PIPE CUTTER SPRING - . 


' . per hour 
This light weight, one-man cutter cuts 
square and true, clean and smooth— Re AD 
reduces cutting time 50°%. Cuts within ). loans 4128) te aele) a3 Prime Coating For 


1” of pipe end—no chipping, no spoil- 
age, no loss. Cuts all sizes. Adjusts to Rusty Surfaces 
417 


size in seconds. 
Hold it better with a Use these proves Constad Laboratories, Jamaica, 
one-man tools to N Y has developed a ty pe of prime 


SPRING LOAD PIPE VISE ' reduce labor and aceinie: tok coating rusty surfaces, 


a } dey A pe as , material costs. that is said to be fiv e times stronger 

AS re recommended by than red lead primers 

yet sugged. WS wes al Py — A-C pipe alled Zinktron, it is a zinc based 
ae paint that gives chemical as well 

as mechanical protection. This is 


PRECISION : 
gee accomplished by having the bind- 


MACHINE ANY 

PROFILE ON- ing material so fine that the major- 

THE-JOB WITH ity of the zinc particles are in direct 
SPRING LOAD contact with the metal surface to 

MODEL 8 which it is applied, 

Machining ond Zinktron is applied with a paint 


Tapering Tool. brush or spray to either new sur- 
faces or to old rusted metals. It is 


None Faster! 
Wt. well homogenized and requires only 
Y/ ~Uy SPRING Rey. Ve) stirring. Zinktron is light grey in 


color and dries tack-free in forty 


7. 2 
A minutes. Any oil based paint may 


Gy Ls y MANUFACTURING CORP. 
Lila 3610-E FIRST AVE. SO @ SEATTLE 4, WASHINGTON | be used over it. 
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NOTE THE NUMBERS 
they correspond with the 
headings in our 
EQUIPMENT AND LITERATURE COLUMNS 
To receive further information 
on any of the listed 
EQUIPMENT OR LITERATURE 


just circle the corresponding 
numbers on the card 
Fill in your name, address, title 


and mail! 
For your convenience these 


cards require no postage. 
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*PLEASE SEND ME INFORMATION ON 
THE ITEMS CIRCLED BELOW 


402 403 
409 410 
417 
424 
431 


404 


405 
412 
419 
426 
433 


406 


IF YOU WISH TO RECEIVE FURTHER INFORMATION ON PROD- 
UGTS ADVERTISED OR REFERRED TO IN THE ARTICLES, OF THIS 
ISSUE—LIST THE PAGE NOS, BELOW. 
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USCOLITE PLASTIC PIRE 


iz +. 
A= a * An 


That's why Uscolite® plastic pipe and fittings 
come in two specific types, each equally good 
for its particular purpose. Just pick the right 
initials: 


Uscolite CP: a styrene-acrylonitrile-butadiene 
copolymer is the ideal selection where maxi- 
mum resistance to impact is demanded; will 
handle safely most chemicals of industrial im- 
portance at working temperatures elev ated to 
170°F. 

Uscolite RV: an unplasticized, unmodified poly- 
vinyl chloride (PVC) is the best choice for ex- 
tremely active oxidizing agents such as strong 
sulphuric, nitric and chromic acids. Impact 
strength and temperature limits are more than 
adequate for normal service. 








Both Uscolite RV and Uscolite CP have been 
carefully engineered to solve particular cor- 
rosion problems. Our technical men will help 
you select which is better for the service con- 
ditions involved. 


Both types of Uscolite are extraordinarily re- 
sistant to corrosion. They are non-contami- 
nating, odorless, impart neither taste nor dis- 
coloration. Uscolite’s numerous applications 
throughout industry continue to multiply. 


If you have any problem in plastic pipe, 
consult any of our 28 District Sales Offices, 
each staffed with factory-trained engineers, or 
call any of our selected distributors, or write 
us at Rockefeller Center, New York 20, N. Y. 
In Canada, Dominion Rubber Co. Ltd. 


Mechanical Goods Division 
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AIR VALVES : 


... for maximum safety and efficiency 
in pipeline operations 
Crispin Air Valves have these basic 
advantages — simplified construc- 
tion, easy accessibility, maximum 
durability, minimum maintenance 
and thoroughly efficient operation. 


Crispin 
DEEP WELL AIR VALVES 
adjustable screw top at- 
tached to Crispin Air & 
Vacuum Valves con- 
trols air flow 


‘ 


Write, wire or 

phone for the facts on 

the complete line of 
Crispin Air Valves that pro- 
vide safety and efficiency in 
your line operations. 


ACTIVATED SILICA 


CLEARS UP 
TURBIDITY 
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Cri 
SEWER AIR VALVES 
—— not 


ga AE 


MANUFACTURING COMPANY 
BERWICK, PENNSYLVANIA 
Dept. B 


% 
e 45 yea* 


When raw water turbidity is high, N-Sol coagulant 
aid helps you to get 

@ Sparkling clear water 

@ Increased filter capacity 

The N-Sol floc is large and tough — enmeshes 
more impurities; settles fast. Convince yourself 


with jar tests 
Samples of N silicate and directions on request. 


Activated silica sol is made from our N Sodium 
silicate and a reacting chemical. No charge 
for license under our N-Sol Process patents. 


TRADEMARKS REG. U.S. PAT. OFF. 


PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bidg., Philadelphia 6, Pa. 





W & SW 
Manufacturers’ News 














AWWA Convention 
Exhibitors 


As of Mar. 18, the following 
members of the Water and Sewage 
Works Manufacturers Assn. had 
reserved exhibit space for the 
AWWA Convention to be held in 
Atlantic City, May 12-17. 


American Cast Iron Pipe Co. 
American City Magazine, The 
American Well Works, The 
Armco Drainage & Metal Products, Inc. 
Badger Meter Mig. Co. 
Baker and Company, Inc., R. H 
Barrett Division 
Allied Chemical & Dye Corp 
B-I-F Industries, Inc. 
Bingham and Taylor Corporation 
Buftalo Meter Co. 
Burgess-Manning Company 
Penn Instrument Division 
Byron Jackson Pumps, Inc. 
Centriline Corporation 
Chicago Bridge & Iron Co. 
Clow & Sons, Inc., James B. 
Darling Valve & Manufacturing Co. 
Davis Manufacturing Co. 
DeLaval Steam Turbine Co. 
Dorr-Oliver, Incorporated 
Dresser Manufacturing Division 
Dresser Industries, Inc. 
Electro-Rust Proofing Corp. 
Engineering News-Record 
Filtration Equipment Corp. 
Fischer & Porter Company 
Ford Meter Box Company, Inc., The 
Foster Engineering Co. 
Foxboro Company, The 
General Filter Company 
Glamorgan Pipe & Foundry Co. 
Glenfield & Kennedy, Inc. 
Golden-Anderson Valve Specialty Co., Inc. 
Graver Water Conditioning Co. 
Hach Chemical Co. 
Hagan Chemicals & Controls, Inc. 
Hammarlund Manufacturing Co., Inc., 
Hanks Company, The Fred W. 
Harco Corporation 
Hays Manufacturing Company 
Hersey Manufacturing Company 
Homelite—a division of Textron, Inc. 
Hydraulic Development Corp. 
Industrial Chemical Sales Division 
West Virginia Pulp & Paper Company 
Industrial Wastes 
Inertol Co., Inc. 
Infilco Incorporated 
International Salt Company, Inc 
Johns-Manville Sales Corporation 
Johnson, Inc., Edward E. 
Keasbey & Mattison Company 
Kennedy Valve Mfg. Company, The 
Koppers Company, Inc. 
Layne & Bowler, Inc. 
L eopold Co., Inc., F. B 
Limestone Products Corp. of America 
Link-Belt Company 
Lock Joint Pipe Company 
Ludlow Valve Mfg. Co., Inc., The 
Lynchburg Foundry Company 
M. C. G. Company, Inc. 
McWane Cast Iron Pipe Company 
M & H Valve & Fittings Company 
Minneapolis-Honeywell Regulator Co. 
Mueller Co. 
National Water Main Cleaning Companv 
Neptune Meter Company 


The 





Permutit Company, The 

Pilot Manufacturing Company 

Pitometer Associates, Inc 

Pittsburgh-Des Moines Steel Company 

Pollard Co., Inc., Joseph G. 

Pratt Company, Henry 

Preload Co., Inc., The 

Price Brothers Company 

Public Works Maga?ine 

Red Hed Mfg. Co. 

Roberts Filter Manufacturing Co 

Rockwell Manufacturing Company 

Ross Valve Manufacturing Co., Inc. 

Sherman Products, Inc 

Simplex Valve & Meter Company 

Skinner Co., M. B. 

Smith Mfg. Company, The A. P 

Smith-Blair, Inc ; 

Smith Co., S. Morgan 

Sparkler Manufacturing Company 

Sparling Meter Company 

Stuart Corporation 

Ty ler Pipe & Foundry Co 

United States Pipe and Foundry Company 

Wachs Co., The E. H } 

Walker Process Equipment, Inc 

Wallace & Tiernan Incorporated 

Water & Sewage Works 

Water Works Engineering 

Well Machinery & Supply Co., In 

Welsbach Corporation—Kitson Valve Div. 

Wood Company, R. D 

Worthington-Gamon Meter Division 
Worthington Corporation 

Fairbanks, Morse & Co 


Hydra-Numatic Sales 
Company Formed 


Horgan, Nemecek and Stiko form 
company to act as sales reps. 

John J. Horgan, Louis Jf. 
Nemecek and John W. Stika have 
announced the formation of the 
Hydra-Numatic Sales Co. to act as 
sales representatives for manufac- 
turers of equipment for sewage 
treatment, industrial wastes, water 
purification and manufacturing 
steel specialties 

Messrs 
Stika 


Horgan, 
been 


Nemecek and 
with 
these fields for approximately 20 
years in affiliation with the Ralph 
B. Carter Co 


have associated 


Among the firms which the new 
company will represent are the Ralph 


(Continued on page 102A) 








Write Today For 108 Page Catalog 
W. S. DARLEY & CO., Chicago 12 
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New intake and river 
pumping station in 
Kansas City, Mo., uses 
60” Pratt Rubber Seat 
Butterfly Valves for 
pump discharge—72 
valves for header 
sections. Engineers: 
Biack and Veatch. 


KANSAS CITY: 
Rugged efficiency in a minimum space 


Look! A modern pumping station with 
compact, unobtrusive large-diameter 
valves that require no more clearance 
than a standard pipe flange, and oper- 
ators that are equally compact. Face- 
to-face dimensions of these 60” and 
72” diameter Henry Pratt Rubber Seat 
Butterfly Valves are only 15” and 18” 
respectively. 

Specifying Prat. valves means impor- 
tant savings in space and installation 
costs—but even more important, 
economy through years of efficient 
maintenance-free operation. 


ae 


PRATT 


Pratt originated the Rubber Seat But- 
terfly Valve and has installed more of 
them than any other manufacturer. 


For valve design with a 50 year rep- 
utation for practical imagination, see 
Henry Pratt. 


NEW! Latest, most accurate pressure drop 
and flow data, conversion tables, discussion 
of butterfly valve theory and application 
plus other technical information. 


Write for 
Manual B-2B. 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, ill. Representatives in principal cities 
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Bb. Carter Co., Smith & Loveless, 
Worthington Corp., and Western 
Metal Specialty Div. of Western In- 
dustries 
he 


will be 


Hydra-Numatic Sales Co. 


active throughout the north- 


eastern states trom eastern Penn 


sylvania to Maine, offering sales 


engineering services 


and product 


on clarifiers, rotary distributors, 
digestion equipment, pumping 
sewage lift stations, 
flotation 


| protective coatings 


equipment, 


steel specialties, separa- 
tors an 
Phe of the new company 


are located in Hackensack, N. Jf. 


ottices 


FROM 
THE FILES OF 
DR. CENTRILINE 


CASE #7841 


PATIENT 


Process Engineers Becomes 
Subsidiary of Eimco Corp. 


Process Engineers, Inc., of San 
Mateo, Calif., has become a subsid- 
iary of the Eimco Corp. of Salt 
Lake City, Utah 

The move brings together in one 
operation two firms long active in 
the metallurgical process 
fields. Process Engineers, Ince., 
founded in 1945 by Earl Kelly and 
them, 


and 
was 
\rt Kivari, who, between 
boast of more than 80 years experi- 
ence. Mr. Kivari’s experience lies 
principally in the metallurgical and 


9 


8 Miles of 16” and 12” Cast Iron Water Supply Lines in 


Abington-Rockland ( Mass.) Water District. 


SYMPTOMS 


Lack of water and pressure during periods of high 


demand requiring restrictions in the summertime. 


DIAGNOSIS 


Poor circulation due to regrowth of tuberculation after 


cleaning. Available water could not be delivered 


to consumers. 
TREATMENT 


The lines were cleaned and cement lined in place without 


interrupting service to consumers. In less than 8 weeks 
the entire job was completed. 

Patient now sound and healthy; pipe capacity 
permanently doubled, no further summer restrictions, 
future maintenance costs were eliminated. 


If your lines also show signs of suffering trom corrosion, leakage or tubercula- 
tion, investigate the Centriline Process. Cleaning and cement lining in place 
has been a successful remedy for over 1,000 miles of water supply pipelines. 


Centriline hasn't lost a patient yet. 





140 CEDAR STREET, NEW YORK 6, N.Y. 
WOrth 2-1429 
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CENTRILINE CORPORATION 


A subsidiary of the Raymond Concrete Pile Company 


Branch Offices in Principal Cities 
of the United States, 
Canada, and Latin America. 








process fields. Mr. Kelly’s back- 
ground has been principally in the 
sanitary engineer and waste dis- 
posal fields, 

The third senior member of Proc- 
ess Engineers, Inc., is Sam Bous- 
man, a machine Gesign specialist 
who joined Process soon after the 
firm was organized. Mr. Kivari will 
continue as president of Process 
Engineers, Inc., which has some 
50 engineering employees. 

Joseph Rosenblatt, Eimco presi- 
dent, said Process Engineers, Inc., 
although a subsidiary, will be oper- 
ated as a separate entity. Acqui- 
sition of the firm, he said, will en- 
able Eimco to install all equipment 
treatment 
complete 


necessary in 
plants for primary or 
treatment of both domestic and in- 
dustrial sewage. 


sewage 


Mathieson HTH Tablet 
Hypochlorinator Acquired 
By Fischer & Porter 


Fischer & Porter Co., 
Pa., has announced that it has ac- 
quired from Olin Mathieson Chem- 
ical Corp., all sales, development 
and manufacturing rights to the 
HTH Tablet Hypochlorinator. 

A device for the continuous gen- 
eration of chlorine solution from 
calcium hypochlorite tablets, it 
combines the functions of tablet 
reservoir, dissolver, and metering 


Hatboro, 


unit. 

Olin Mathieson has turned over 
to Fischer & Porter its complete 
background of technical informa- 
tion on the hypochlorinator but 
will continue to produce and sell 
the HTH tablets used in the ap- 
paratus. 


Dorr-Oliver To Expand 
Production Capacity 

Dorr-Oliver Incorporated, Stam- 
ford, Conn., has announced plans 
for major expansion and re-alloca- 
tion of its United States produc- 
tion facilities and a further expan- 
sion of Dorr-Oliver-Long Ltd.'s 
plant at Orillia, Ontario. 

The program for Dorr-Oliver in- 
volves centralization of all domes- 
tic filter manufacture at the already 
expanding Hazleton, Pennsylvania 
plant. The plan also calls for con- 
version of the Oakland, California 
plant to a semi-production type 
tacility where such units as pumps, 
centrifugals, DorrClones and D- 





Sanders will be manufactured us- 
ing semi-mass production methods. 
The D-O-L plan for the Orillia, rr ba 
Ontario plant is an extension of an 
expansion program begun early in ee 
1956 and is designed to increase ' a 
manufacturing capacity to meet “ a 
growing sales volume and poten- 
tial. This plan, also involving new 
equipment in addition to expansion 
of existing facilities, is scheduled 


for completion this year. 


Kennedy Valve Presents Special 
Hydrant To Elmira, N. Y. 


The Kennedy Valve Manufac- 
turing Co., Elmira, N. Y., celebrat- 
ing its 80th year in business and 
marking the 50th year of its plant 
location in Elmira, presented a 

I - 
special chrome-plated Kennedy 
Safetop Hydrant to the City of El- 
mira recently -_— “1 
M h; le FEF. Ke d . E.R. P. engineer inspects control panel for cathodic system 

Mr. Charles RCRRELY, COM protecting clarifiers at Louisville Water Co., Louisville, Ky. 
pany president, presided at a brief 


ceremony attended by city officials E R.P CATHODIC PROTECTION 
e oe Me 


and company officers and official 


db ergpege gis preci 4 stops corrosion at lowest overall cost 


hydrant to Mayor Edward A 


ponerse Electro Rust-Proofing Cathodic Protection is used by the Louis- 


ville Water Company to prevent corrosion of metal underwater equip- 
ment in the raw water clarifiers. 

Cathodic protection is the one method able to reduce corrosion 
of underwater metal virtually to zero. Electro Rust-Proofing Cathodic 
Systems are designed to provide the sole protection of submerged 
structures or to supplement a good protective coating. When used in 
conjunction with coatings, cathodic protection eliminates corrosion due 
to holidays or inherent breaks in coatings such as can occur at many 
inaccessible structural joints. 

Electro Rust-Proofing designs every cathodic system individually 
so that maximum protection is given for the lowest operating cost. For 
information about E.R.P. Cathodic Protection, write for Bulletin #E-39, 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE @ TIERNAN INC 
30 MAIN STREET. BELLEVILLE 9. NEW JERSEY 








HOW TO DETECT 
The hydrant is located on East 3 PARTS CHLORINE 
Water St., one of Elmira’s main IN A MILLION PARTS AIR 
thoroughfares, directly in front of 
the Kennedy plant site. Attached New W&T Solvay Chlorine Detector* 


to a fence back of the hydrant is . 

erthe Bseynys6? ia a detects as little as 3 p.p.m. 

a bronze plaque attesting the 50th vader : : 
chlorine in a continuous air-stream 

sample. Automatically sets off 

alarm at higher concentrations. 


Write for Publication 50.118 


jward A. M 





anniversary. 
At a luncheon following the cere- 
mony, Mr. Kennedy presented a 
small, chrome-plated working mod- 
el of the Safetop Hydrant to Mayor | 
Mooers. The model will be avail- WALLACE & TIERNAN 


able to both the Elmira Fire De- INCORPORATED 
partment and the Elmira Water GP WAIN Cv.c SELESVULE ©, 0. J. 


(Continued on page 104A) 





*Manvufactured under patent license from Solvay Process Div., Allied Chemical & Dye Corp. 
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Super De Lavaud 


CAST IRON 
PIPE 


Some of the many exacting 
tests we make to assure more 
long years of trouble free 
service with Alabama’s Super 
De Lavaud Cast Iron Pipe. 


@ CHEMICAL TEST 

@ WALL THICKNESS TEST 

@ TALBOT STRIP TEST 

@ PIPE RING COMPRESSION TEST 

@ SAND COMPRESSION TEST 
ROCKWELL HARDNESS TEST 
EXTERNAL IMPACT TEST 
INTERNAL PRESSURE BURSTING TEST 


FOR WATER, GAS and SEWAGE 
Sizes of 3” to 24” in modern long 


lengths. Bell and spigot, roll-on-joint, 


mechanical joint and flanged 


Inquiries invited to our 


nearest sales office 


122 South Michigan Avenue 
Chicago 3, Illinois 


350 Fifth Avenve 
New York 1, New York 


ALABAMA PIPE 
COMPANY 


ANNISTON, ALABAMA 
8 ee 6¢.6:6.06.6.0.8. 4.6.4.0.8. 4.4.4 2.97 3 
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Board for classes on description of 


construction and maintenance of 


hydrants. 


Louis Rove of Nordberg Retires; 
G. Wright Succeeds 


Nordberg Manufacturing Co., 
Milwaukee, Wis., has announced 
the retirement of Louis Rove, Dis- 
trict the company’s 
Great Lakes Territory. He is suc- 
“Burke” Wright, 
who will handle both stationary 
and marine engine sales in Michi- 
gan, Indiana, Ohio, Kentucky and 


Manager of 


ceeded by G. B. 


western Pennsylvania and marine 

engine sales in the Chicago area 

and on the Ohio River from Evans- 

ville to Pittsburgh. He 
the Company's 

Milwaukee 

Rove joined Nordberg more than 


will head- 
quarter at main 


offices in 


35 years ago following his gradua- 
tion from the University of Wis- 
consin, his de- 


where he received 


gree in Mechanical Engineering. 

Wright joined Nordberg in 1948 
and the 
Department 
Previously, he 


has been 
Chief 
1950 


Manager of 
Power Engine 
since was en- 
gaged in municipal and industrial 
sale 


s of Nordberg engines in the 
Great Lakes area and was a sales 


engineer with Sterling Engine Co 


Rudd Named Vice President 
of National Pool Co. 


National Pool Equipment Com- 
pany, Florence, Alabama, has an- 
nounced the promotion of Gordon 
Rudd from General Manager to 
Vice President 

In his Mr. Rudd 
will supervice the company’s new 
ultra-modern plant 
Florence 


new capacity 


recently open- 
ed in 





Servicing 
Water Holders 
Elevated and 

Standpipes. 
Specially designed 
materials that hold 
down corrosion. 
IT'S THE APPLICATION 

THAT COUNTS 


All guaranteed work 


SPEELMON ELEVATED 
TANK SERVICE 


Complete Painting & Repair Service 
822 N. Court St. Rockford, Ill. 


N 

















| 


for 
Municipal Water 


FLUORIDATION 


INTERNATIONAL 


HYDROFLUOSILICIC 
ACID 


Large tonnages 
available at 
REASONABLE COST 


* International Hydrofluosilicic 
Acid runs typically 25% acid so- 
lution with a guaranteed mini- 
mum of 23% H,SiF, by weight. 

* Available in tank truck and tank 
car quantities. 

* Shipments are currently being 
made from plants at Mason City, 
lowa; Chicago Heights, Illinois; 
Lockland (Cincinnati), Ohio; Tu- 
pelo, Mississippi and Spartan- 
burg, South Carolina. Other 
shipping locations will soon be 
available. 

* With Hydrofluosilicic Acid, mu- 
nicipalities can save three ways: 
in cost of equipment installa- 
tions, in material cost and in op- 
erating cost. 

* Handling and control of material 
is simple and easy, with a mini- 
mum of space needed for storage. 

* Liquid feed assures maximum 
safety for operating personnel. 
If you are fluoridating now or 
planning to do so soon, it will pay 
you to talk with International's 
representative about the use, 
handling and costs of Hydroflu- 
osilicic Acid. Please write or 
phone the office near you. 


potash division 
INTERNATIONAL MINERALS 
& CHEMICAL CORPORATION 
General Offices: 20 N. Wacker Drive 
Chicago 6 
485 Lexington Ave., New York !7 


Midland, Texas 
Fulton Notional Bank Bidg., Atlanta, Ge. 





@ For further information on products or services please use reader service card. 


| New Literature 


AWWA Specification 
Butterfly Valves 
418 

S. Morgan Smith Co., York Pa., 
has just released a 12 page insert 
on R-S AWWA Specification Rub- 
ber-Seated Flanged Butterfly Val- 
ves. 

The insert, designed for inclu- 
sion in the company’s complete 
general catalog, contains a com- 
plete description of the valves, with 
specifications, layout drawings, se- 
lection data, and dimension tables 


Swimming Pool Catalog 
419 


National Pool Equipment Co., 
Florence, Ala., has released a cata- 
log presenting their Complete Serv- 
ice and Equipment For The 
Swimming Pool. 

This profusely illustrated, 26- 
page catalog groups the equipment 
and services under 14 general 
classifications: Chemicals; Chlori- 
nation equipment; Deck equip- 
ment; Equipment, Pool; Equip- 
ment, Pool maintenance; Filter 
accessories; Filtration equipment ; 
Fittings, pool; Lights, Underwater ; 
Paint, swimming pool and mason- 
ry: Paint products, pool mainten- 
ance; Safety equipment; Vacuum 
cleaning equipment; and Water 
testing equipment. 

The center pages feature color 
photographs of recent pool install- 
ations made by National 


U.S. Tyton Joint 
420 

United States Pipe and Foundry 
Co., Birmingham, Ala., has just 
published a bulletin on the U. S. 
Tyton Joint. 

The bulletin, by means of text 
and drawings, discusses in detail 
the assembly of the Tyton joint, 
fork-tool methods of assembly and 
disassembly, jack method of assem- 
bly and disassembly, and the as- 
sembly of field cut pipe. 

Pertinent facts, advantages, and 
specification wording on the Tyton 
joint are also given. A short para- 
graph on the fittings for use with 
Tyton joint pipe concludes the bul- 
letin. 


Far , - a, y ws 
- 


‘ Ta |B, 
MHE’S SEALINGOUN Fe" 
Me ar «GROUND 


& 


... With Presstite’s 
3-STEP SEWER SEALING SYSTEM 


To keep ground water infiltration out, and prevent 
sewage overload, this installation is getting Presstite’s 
full, watertight treatment. 


PRESSTITE PRIMER, painted on bells and spigots 24 
hours before laying, greatly improves bond between 
pipe and joint sealing compound. 


ROPAX® (shown being caulked in), a non-porous ad- 
hesive packing, provides additional joint sealing material. 
When packed into the bell, it forms a solid, dense seal 
impervious to water passage. 


KALKTITE® a cold-mixed, cold-applied joint sealing 
compound, used to fill the balance of bell. Sets up 
internally under the most adverse conditions. Forms a 
dense, tough, flexible seal. 


WRITE for detailed catalog “3 Steps to Tighter Sewer Joints” 


PRESSTITE 


A Division of AMERICAN-MARIETTA COMPANY 
3780 CHOUTEAU AVENUE, ST. LOUIS 10, MISSOURI 
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Water 
or gas 


VALVE BOX 


vw AQU 


One on EVERY 
SERVICE CAR _ 


e NATION'S MOST WIDELY USED LOCATOR! 

eNO WIRES, BATTERIES or SWITCHES 
simple powerful magnetic action, 
factory adjusted for YOU 
locati 

eNO NEEDLE SPINNING— exclusive electric 
braking action 

e TOP VIEW READING— No stooping. 

@ RUGGED, COMPACT, ACCURATE, 

CONVENIENT! 
e GUARANTEED—to function 


of surface or ground cover. 
@ 15-DAY FREE TRIAL—No money! No ob- 
ligation! You be the judge! 
ORDER NOW—Wire or Call Collect for 
fastest delivery! PHONE: Kirby 1-4200 


AQUA SURVEY & INSTRUMENT CO. 


2020 Leslie Ave., Cincinnati 12, Ohio 


geographical 


regardiess 





Lasts 
longer, 
costs 
less 


Special 
formula 
for 
concrete 
and metal 


pools 


(modem 


POOL-COTE 
Paint 





¢ Easy to apply, dries overnight. 

« Chlorinated rubber base guar- 
anteed not to flake or powder. 
inhibits algae growth, resists 
water-treatment chemicals. 

* Ten long-lasting colors. 


Guaranteed by world’s leading manu- 
facturer of pool equipment and products; 
famous for quality since 1935. Can’t be 
equalled for value anywhere! 

Write for FREE catalog 15SC— 

describes pool equipment and 

products, over 100 items! 

For nearest distributor consult your clas- 

sified directory or write us. 





(MOGETR) swimmnc Poot co., INC. 


1 Holland Avenue, White Plains, New York 
Mapufacturers of Swimming Pool Supplies Since 1935 
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Baty 


Close-Coupled Pumps 
421 


Layne & Bowler Pump Com- 
pany, Los Angeles, Calif., has just 
published a bulletin on Verti-Line 
Close-Coupled Pumps. 

The bulletin contains easy to use 
tables for determining horsepower, 
capacity and head for vertical 
pumps. Also sectional views, ma- 
terial specifications, schematic ap- 
plication drawings, and photos of 


installations are also included 


Rockwell Products For 
Sewage Disposal Plants 
422 


Rockwell Manufacturing Co., 
Pittsburgh, Pa., has issued a re 
vised edition of the bulletin Rock- 
well Products For Sewage Disposal 
Plants. 

This amply illustrated, 20-page 
bulletin discusses in detail the 
following equipment as it pertains 
to sewage disposal plants: Rock- 
well sewage gas meters; Rockwell 
sewage gas regulators; Meters and 
regulators in operation; Rockwell 
Nordstrom valves; The Rockwell- 
Nordstrom design, lubricants and 
and 
operation, semi-steel valves-speci- 
fications, multiport valves-specifi 
cations; and Rockwell water me- 
ters 


accessories, power remote 


Automation Of Water 


Treatment Plants 
423 

Graver Water Conditioning Co., 
New York, N.Y., has available a 
new technical reprint on Automa- 
tion of Boiler Feedwater And Pro- 
cess Water Treatment Plants. 

The reprint presents several spe- 
cific case histories that point out 
the problems involved and _ the 
methods of solution. Flow dia- 
grams of these plants are shown 
the reader to understand 
the problem and solution. In the 
reprint, water treatment processes 
and equipment are divided into 
three groups—mechanical, chem- 
ical and ion exchange. These are 
further divided to indicate the 
many sub-divisions and types of 
The types of measure- 
ments required by the processes 
and the types of control systems 
are also classified and discussed. 

The article also presents, in ad- 
dition to many illustrations, a chart 
of the various types of demineral- 
izers available, their application 
and advantages. 


to allow 


pre CESS 











RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use 
and wear of both 
Each pump is 
alternate 


WITH 
ALTO- 
TROL 


pumps. 
operated on 
starting cycles. 
The RF-2 operates both pumps togeth- 
er, when required. RF-2 installations 
give dependable service year after 
year, with the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF COMPANY 


783 Hampden Ave., St. Paul 4, Mina, 








TAYLOR COMPARATORS 


Help You Maintain Uniform 


OPted = 


Trouble-Free 
Water 
System, 
Sewage 
Operations 





Accurate, on-the-spot colorimetric tests for 
pH, chlorine made with Taylor Compara- 
tors give you dependable operational data 
in minutes . . . help you control coagulation, 
chlorination, algae in water treatment, di- 
gestion and foaming in sewage plants. 
Determinations are made in three easy 
steps. Complete instructions, all necessary 
accessories and reagents included in every 
set. Fluoride sets also available. 


COLOR STANDARDS GUARANTEED 


Be sure to use only Taylor reagents and 
accessories with Taylor Comparators to 
assure accurate results. All Taylor liquid 
color standards carry an unlimited guar- 
antee against fading. 
Ste Your DEALER for ye pa kits or 
Write direct for FREE HANDBOOK, 
“Modern pH and Chiorine Control”. 
Gives theory ond application of 
\\ control. Illustrates and describes 
Taylor line. 





W. A. TAYLOR *: 





@ For further information on products or services please use reader service card. 


Zeolite Softeners It’s New Again with 


424 

Cochrane Corporation, Philadel THORITE d THOROSEAL 
phia, Pa., has ‘ust released a bulle- an 
tin on Zeolite Softeners. 

This 20-page bulletin deals with 
the necessity for water softening, Freeze-thaw cycle follow- 
explaining the fundamentals of ing water and moisture pen- 
softening and selection oft equip- etration, also swelling of 
ment and zeolites. Also described reinforcing rods from mois- 
ture contact, cause masonry 
destruction. 


is the Cochrane Hydromatic Valve 
for manual or automatic control of 
the cycling of the process. 


Pipe Locators—Leak Detectors 
425 

Fisher Research Laboratory, 
Inc., Palo Alto, California, has 
available their new 1957 Pipe Lo- 
cators and Leak Detectors catalog 

The catalog contains information 
on the M-Scope pipe finders, two 
new transistorized leak detectors, 
a completely new line of transist- 





orized corrosion control instru- 
ments, and water well testing 
equipment 


Wall Chart of 


Conversion Factors ee _ BRIDGE OVER CONCORD RIVER 
= pee a 7 ROUTE 3, BELLERICA, MASS. 
Precision Equipment Co., Chi- es  — 
cago, Ill., has published a Conver- 
sion Chart that provides quick ref- “Ss Workmen on scaffold patch 
erence to both common and un- ; ~* spalled and cracked concrete 
common conversion factors | a . with THORITE and seal surface 
Included among the common é > ex with THOROSEAL 


conversion are inches to centi- 
meters or watts to H. P. as well as 
many conversions that are diffi- 
cult to locate in reference manuals 
Such as: atmospheres to Kgs/sq 
cm, cm/sec to miles/hr, cu. ft. to 
liters, microns to meters, quintal 
to lbs., ete. 





So | 
Thorosea! ) slump 20-Minute Set Patching 
ares Mortar, without necessity of costly 
— forming, finished by application 
Request Circular No. 16 and 20. 


> 


ie <a CORPORATION 


1028 CONNECTICUT AVE., N. W. 
WASHINGTON 6, D.C. 
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UATULAAI LAAAT AAA? LAA? Chad) haa) Lado 


have in common with 
SPARLING? 


SPARLING 
MAIN LINE METER 


SPARLING METER COMPANY 


ine. 
225 NW. Temple City Bivd., E! Monte, Calif. 
ATLANTA 3 LOS ANGELES 54. 
66 Luckie St. N.W 945 No. Main St. 
cmrcase 4 
State St 
cincInNAT! 2 
626 Broadway 
ees a" 
No. Ervay St 
Kansas. ciry 6. mo. TORONTO. CA 
E. Eleventh St 207 a ny West 
ROMFORD, ENGLAND 248 Londo 
lll al 


Nr rr rr 


eLie. w. 2 
650 First Ave. West 
SAN FRANCISCO 24 
85 Industrial St. 


SEATTLE 99 
904A Filiott West 
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FOR INFALLIBLE MEASUREMENT OF 


WATER 


|} What did Aesop's Crow 


Rain was scarce and drop by drop the 
crow's pebbles raised the water to reach- 
able level. To conserve and keep water 
available, eve-y drop should be metered 
to avoid waste. Sparling Meters record 
the flow with greatest precision so that the 
Utility eliminates unaccounted losses and 
the user doesn't over-irrigate or waste our 
precious asset. Meters of any volume to 
measure 2"' flow or a river. Mail coupon 
for valuable enginee:ing data developed 
by the most experienced meter authorities. 


REQUEST FOR LITERATURE 
g Sereng eer eee, inc. 
i 225 N. Temple City Bivd., E| Monte, Calif wsw.4 
, NAME 
| ADDRESS 


' 
! CITY 











lrAhanad Sincinintnghtiinctiscivgh 








CHEMCO 
Filters 
CHEMCO 
Chlorinators 
CHEMCO 
Recirculation 
Systems 
CHEMCO 
Pumps & 
Pump Strainers 
CHEMCO 
Inlet & Outlet 
Fittings 
CHEMCO 
Testers & 
Chemicals 


SEND FOR 
4-PAGE 
COLOR 


ANNIVER- 
SARY 


FOLDER 


EXPLAIN- 
ING 


THIS 
CARTOON 


“EVERYTHING FOR THE SWIMMING POOL” 


VALVE OPERATION 





DEZEN 67 


wee, YALVE 
OPERATOR 


mAKEs EVERY vatve POWER OPERATED 


PAYNE DEAN & CO. 
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CLINTON, CONN. 











Belt Type Gravimetric Feeder 
427 

Omega Machine Co., Providence, 
R. I., has just published a bulletin 
describing the new Hi-Weigh Belt 
Type Gravimetric Feeder. 

According to the bulletin, the ad- 
vanced design features of this feed- 
er were developed to meet modern 
industry's need for an accurate dur- 
able, medium to high capacity dry 
material feeder. 

Informative sections describe the 
advantages, principles of operation, 
and unique Sens-A-Gram mechan- 
ical controller. Dimensional and 
performance specifications are also 
given. The bulletin is profusely il- 
lustrated with cutaway views, half- 


tone illustrations, and typical in- 


| stallation photographs. 


Screw Conveyor 
Speed-Reduction Drive 
428 
The American Pulley Co., 
delphia, Pa., has available a 
catalog covering its recently intro- 
duced line of Shaft-Mounted 
“Screw-King” Speed Reducers es- 


pecially designed for screw convey- 


Phila- 


new 


or applications. 

This new catalog makes selection 
of drives for screw conveyors a 
simple matter. By following di 
rections outlined and the 
tables, a complete drive can be de- 
signed in a matter of minutes. 

The catalog describes three units 
in three reduction ratios, 5 to 1, 
13 to 1, and 20 to 1 for screw con- 
veyors requiring up to 10 HP and 
speeds from 15 to 290 RPM. 


using 


"Microstraining" Report 
429 


Glenfield & Kennedy, Inc., New 
Rochelle, New York, has released 

report on a pilot plant test of 
Microstraining on the water supply 

the Town of Danvers, Mass. 

This 4-page report presents the 
conditions that existed prior to the 
test installation, and then gives a 
complete breakdown of the types 
of plankton found, operating de- 
tails, and the overall results of 40 
observations made during the three 
month period of operation. 

The report also presents the re- 
sults of tests recently made at 
Belleville, Ontario, Canada, and 
Kempton Park, England. 





@ For further information on products or services please use reader service card. 


Pneumatic Transmission 
System 
430 

Simplex Valve & Meter Co., 
Lancaster, Pa., has just prepared 
a colorful and information-packed 
8-page booklet on the Simplex 
Laminair. 

The booklet describes the Lam- 
inair as a form of pneumatic trans- 
mission which has been developed 
to provide a sensitive and accurate 
type of instrumentation. The mech- 
anism produces an output air pres- 
sure that varies directly with flow 
through a venturi tube, flow nozzle 
or orifice plate, and which may be 
transferred and used to operate a 
distant receiving instrument. The 
booklet is amply illustrated with 
photographs and engineering draw- 


ings. 


Drip-Proof Motor 
431 

Allis-Chalmers Manufacturing 
Co., Milwaukee, Wis., has just re- 
leased a bulletin giving the latest 
design features of Allis-Chalmers 
Open Drip-Proof Motors in NEMA 
rerated ratings of % to 40 hp 

According to the bulletin, the 
new features include a diagonally 
split cast iron conduit box for in- 
creased accessibility and ease of 
wiring, leads with attached metal 
markers and positioned by number 
for ease in making connections 

In addition to cutaway views of 
the motor, the bulletin includes 
tables of ratings and dimensions as 
well as a horse-power frame chart 


Plastic Pipe 
432 

American Hard Rubber Co., New 
York, N. Y., has just published a 
bulletin describing the new Ace 
Riviclor Chemical-Resistant Plastic 
Pipe, Fittings, and Valves. 

The bulletin includes technical 
properties, a table of resistance to 
chemicals, data on sizes, pressures, 
dimensions, prices for pipe, fittings, 
and valves from ™% to 2 in. Instruc- 
tions for threading, forming, and 
other installation operations are 
also given. 


Diesel Engines 
433 

White Diesel Engine Div., White 
Motor Co., Springfield, Ohio, has 
available a bulletin featuring the 
new Superior Model 40, Stationary 
Diesel Engines. 

The bulletin describes the new 


(Continued on page 110A) 
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NOW... provide YW74Z containment of 
water, wastes, brines and sludges with 








Pre-fabricated ““HYDKOMAT"” As- 
phalt Liners provide the ideal liner 
for all domestic, industrial and re- 
creational facilities where the con- 
tainment of water, wastes, sludges, 
brines, etc. demand a very efficient, 
economical and impervious lining 
material. “HYDROMAT" is quickly 
and easily installed as a monolithic 
liner with mechanically sealed joints 
. . will expand and contract with soil 
movements without rupturing of 
breaking the seal. Installed over (ex- 
posed) or under earth, concrete, 


For complete instal- 
lation and technical 
dota write todoy 
for your copy of 
the “HYDROMAT 
MANUAL". 


W. R. MEADOWS, Inc. 


lccicieetigheieiineerenennnnEpenEentese 


gunite, steel or other materials... pro- 
vides the practical answer to the prob- 
lem of re-lining old, cracked concrete 
or gunite linings. “HYDROMAT”’ 
may be safely used for the contain- 
ment of potable water in clear well 
construction and its ruggedness and 
durability permit its use as a fully 
exposed lining in large reservoirs to 
depths exceeding 50 feet. “HYDRO- 
MAT” is available in three thick- 
nesses, 4%”, 4" and 54”, in 4’ widths 
and lengths up to 15’ . . . longer 
lengths available on special request. 


—----------------5 


W. R. Meadows, Inc. 
7 Kimball Street, Elgin, Illinois 


Gentlemen: 


C Send my copy of the "HYDROMAT 
MANUAL", 


Have representative call. 


Ee 
FIRM. 








ADORESS. 


City. STATE 





Lnananen aserenenanasenesanusan 
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four cycle, six and eight cylinder 
ENSLOW engines which are naturally aspi- 
rated or supercharged, 215 to 1025 
3.H.P. continuous. According to 


S T A B | L | T ¥ the bulletin, the engines are de- 


signed especially for municipal, 
| N D | C ATO R public utility, institutional and of- 
fice building power plants; oil 
fields, dredges and quarry applica- 
tions. Engines are either left or 
right hand, and clockwise or 
counter-clockwise in rotation. 


Stirrers, Mixers & Shakers 
434 


Fisher Scientific Co., Pittsburgh, 
Pa., has just published a 16-page YOU KNOW 


booklet on Stirrers, Mixers & Shak- 


ers. 
The bulletin describes: Fisher YOU HAVE 


\ir-Driven, Electric Glass and 


Magnetic Stirrers; Stirring Elec- 
For checking the equilibrium of a fin- trodes ; Th ultork Labmotors; Lhe Bost 
shed. wate, nek aaenis tn bile Blendor-Type Apparatus; Fisher 
Oscillating Hot-plate; Wrist- 
Action Shakers; ultra-fast Vibro- 
Mixer; Fisher Thermix (stirrer-&- 
WRITE: hot-plate); and Fisher-Kendall 
P . Mixer. an automatic mixer that 
Phipps & Bird, Inc. completely incorporates the intri- 
P. ©. Box 2V Richmond 5, Va. cate action of the human hand in 
dry and liquid blending 


useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


607 COLUMBIA AVE, 
DARBY, PA. 
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“DIXIE'S NATIC 
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7. The largest water tank repair 

f company in the United States 

is at your service. Repairs 

guaranteed for |2 years— 
paint for 3 years. 


Representatives in 


every state of the Union. 


DIXIE TANK’S “SYMBOL” OF YOUR PROTECTION 
DIXIE TANK & BRIDGE CO. ree xm 


P. O. BOX 14, MEMPHIS I, TENN. 
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ee 


- SPECIALIZING 


Consulting Engineers — 


IN THE FIELD OF 
WATER & SEWAGE WORKS) 





oe) 
ALBRIGHT & FRIEL INC. 


S41, Esal 
9 


Water, Sewage, industrial Wastes me Incineration 


Problems—Ci Planning, Highways, Bridges and 
D Fleed Control, industrial Build 


=e Reports, Appraisals and Rates 
for Chemical & Bacteriological 
ashese—tem aa \ nes on Design and Super- 
= of Construe 
Three Pecs Center Plaza 
Philadelphia 2, Pa. 








Bowe, Albertson & Associates 
Engineers 
Water and Sewage Works—lIndus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 


Laboratory. Service 
York 6, New York 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Seusmon Street 
Pittsburgh 12, Penna. 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 

Structures—Surveys 
Reports—Special Districts 


331 Spurgeon Bidg. 3913 Ohio, Rm. 200 
Senta Ana, Calif. San Diego 4, Calif. 


Chas. W. Cole & Son 
Engineers — Architects 


Sewerage, Water Supply, Bridges, 

Highways, Toll Roads, Industrial, 

Municipal and Commercial Buildings 

220 W. LaSalle Ave., South Bend, Indienc 
Central 4-0127 








JOHN J. BAFFA 


Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 


360 East Grand Ave. Chicago 11, Il. 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 


Jackson, Miss. Harrisburg, Pa. 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


COTTON, PIERCE, STREANDER, INC. 


Associated A ineering C 
132 Nas » New Youu y. N.Y. 
ny ek tn 
55 Caroline Rd., Gowanda, N. Y. 
2718 Garfield St., Hollywood, Fic. 
Water Supply Treatment, Distribution, 
Sewerage, Sewage Treatment. Refuse Disposal, 
Trade Wastes, Power Plants, 
Reports, Plans, Supervision. 








W. H. & L. D. BETZ 


CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Engineers—Architects—Consultants 
KANSAS CITY, MO. 


P.O. Box 7088 
Phone: DEimar 3-4375 


DE LEUW, CATHER & COMPANY 


Water Supply poounee 
Railroads ways 
Grade Separations— atens-Eaane 
Local Transportation 


Investigations—Reports—Appraisals 

Plans and Supervision of Construction 
150 North Wacker Drive Chi 
79 McAllister Street San Francisco 2, 








BLACK & VEATCH 


Consulting Engineers 
Water—Sewage—Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
1 Meadow Lake Parkway 
Kansas City 14, Missouri 


Camp, Dresser & McKee 
Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 
Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrig] | Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 


FAY, SPOFFORD & THORNDIKE, Inc. 


Engineers 
Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 
Port and Terminal Works—Industrial Bidgs. 


Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 Beacon Street, Boston 8, Mass. 











BOGERT AND CHILDS 
CONSULTING ENGINEERS 
Fred S. Ch 


iver L. P 
Robert A. 


my M. Ditmars 
William Martin : 
Water & Sewage Works « Refuse Disposal 
Drainage. « Flood Control + H and 
Bridges «+ Airfields 
145 East 32nd Street, New York 16, N. Y. 








CAPITOL ENGINEERING 
CORPORATION 





Executive Offices 
DILLSBURG, PENNSYLVANIA 








Finkbeiner, Pettis & Strout 
Carleton S. Finkbeiner, C. E. Pettis, Hareld K. Strout 
Consulting Engineers 
Reports Designs Supervision 


Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment. 
Valuations & Appraisals 


Toledo 4, Chic 





518 Jefferson Avenue 








Additional Engineers Cards 
on Next Page 
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Freese & Nichols 
FORT WORTH, TEXAS 


Freese, Nichols & Turner 
HOUSTON, TEXAS 


tadustrial and Municipal Engineering—Water Sup 
ty and Purification—Sewerage and industria! 
aste Treatment—Highways and Structures—DOams 
—Drainage Works—Airports—investigations—Valu- 
atien—Design and Supervision 


HAZEN AND SAWYER 


Engineers 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
Reports, Design, Supervision 
of Construction and Operation 
Appraisals and Rates 
122 East 42nd St. 3333 Book Tower 
New York 17, N. Y. Detroit 26, Mich. 


LANNING 
Sanitary Engineering Co., Inc. 


Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 








GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Sogiooore 

HARRISBURG, PA. 

Pittsburgh, Pa. Da Beach, Fic. 
Philadelphia, 


Water Works, Sewage, Industrial Wastes 
and Garbage Disposal—Roads, Airports 
and Garbage Disposal—Roads, Airports 
Bridges, Flood Control, Traffic & Parking 
Appraisals, Investiaations & Reports 


HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 for more 
than 700 cities and towns. 
Water Works, Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving. 


2962 Harney St., Omohe 2, Nebraska 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 

Montgomery Building 

SPARTANBURG, 5. C. 
Water Supply—Power Plants 


Sewage Disposal—Valuctions & Appraisals 
Industrial Waste—Industrial Plant Design 








GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Washington 
Houston Philadelphia 


Reading. Pa. 


MR. CONSULTING ENGINEER 


Are you interested in both 


WATER & SEWAGE 


If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine. 


Water & Sewage Works 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 








GLACE AND GLACE 


Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design, Construction and 
Supervision of Operation 
1001 North Front St. Harrisburg, Pa. 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 
1392 King Ave. Columbus 12, Ohio 


Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Valuations 
Laboratory 


Statler Building, Boston 16 








GREELEY AND HANSEN 


Engineers 
Paul Hansen (1920-1944 
Kenneth V. Hill 
Thomas M Samuel M. Clarke 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


Jones, Henry & Williams 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


Nussbaumer, Clarke & Velzy, Ine. 


Newell L. Nussbaumer—!rving Clarke— 
Charles R. Velzy 


Water and Treatment 
Sew: —-y » + --* Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, N. 


Y. 
327 Franklin St. Buffalo, N. Y. 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water—-Sewage & Industrial Wastes— 
Hydraulics 


Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kansas City 5, Mo. 


R, L. KENAN & ASSOCIATES 


CONSULTING ENGINEERS 
Water Works, Flood Control, Sew- 
erage, Sewage Disposal, Airports, 
Harbor and Waterfront Improve- 
ments. 


MONTGOMERY, ALA. PENSACOLA, FLA. 


PARSONS, BRINCKERHOFF 


HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 





Structures— Power—Transportation 


51 Broadway New York 6, N. Y. 








HAVENS AND EMERSON 


W. L. HAVENS A. A. BURGER 
J. W. AVERY H. H. MOSELEY 
F. $. PALOCSAY E. S$. ORDWAY 
F. C. TOLLES, CONSULTANT 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, O. NEW YORK 7, WN. Y. 


Engineering Office of 
CLYDE C. KENNEDY 


————— 


SANITARY ENGINEERING — 


SAN FRANCISCO 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 


Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 








Hayden, Harding & 
Buchanan, Inc. 


Consulting Engineers 

John L. Hayden 
John H. Harding Oscar J. Compto 
Waterworks, Sewerage, Civil, 


Mechanical, Electrical, Structural 
1340 Solders Field Road, Boston 35, Mass. 











Morris Knowles, Inc. 


Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 








THE PITOMETER ASSOCIATES, ING. 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 
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LEE T. PURCELL 
Consulting Engineers 


Water Supply 4& Purification; Sewerage & 

Sewage Disposal; Industrial Wastes; Inves- 

tigations & Reports; Design; Supervision of 
Construction & tion 
Analytical Laboratories 


Paterson 1, N. J. 


36 De Grasse Street 





Benjamin L. Smith & Associates 
Engineers 


Investigations—Reports 
Designs—Supervision— Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 





Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemical & Bact. Laboratory Service. 


441 North 2nd St. Reading. Pa. 














Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 





STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 
Muscatine, lowa Chicago 4, Ill. 





Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 

















ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 





Alden E. Stilson & Associates 
Limited 
Consulting Engineers 
Water Supply—Sewage— Waste Disposal 


Bridges—Highways—Industrial Buildings 
Studies—Surveys—Reports 


245 North High St. Columbus, Ohio 


Whitman & Howard 
Engineers (Est. 1869) 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In- 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 
Valuations. 

89 Broad St., Boston, Mass. 




















J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


South Carolina 


Greenville 


UHLMANN & ASSOCIATES 


Consulting Engineers 


H. E. BONHAM CARL E. KUCK 
NYE GRANT J. M. BRUNDAGE 


Sewage & Industrial 
Waste Treatment 
Water Supply & Purification 


4954-58 N. High St. Columbus 14, O. 











WHITMAN, REQUARDT 
& ASSOCIATES 





Civil—Sanitary—Structural— 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 











Positions Available 


SANITARY ENGINEERS—to work 
in Ohio on state public health pro- 
grams. Previous Ohio residence not 
required. 


Sanitary engineer, grade I1I—Grad- 
uation from accredited engineering 
college, preferably six years’ ex- 
perience, professional engineer reg- 
istration from Ohio or reciprocal 
state required. Salary range {$600- 
$720. 

Sanitary engineer, grade II1—Grad- 
uation from accredited engineering 
college, four years’ engineering ex- 
perience, professional engineer reg- 
istration from Ohio or reciprocal 
state required. Salary range $525- 
$630. 


Engineer-in-training— Graduation 
from accredited engineering college. 
Salary ranges $420-$480; $440-$525. 
Starting salary depends upon qualifi- 
cations and experience in addition to 
having a certificate of engineer-in- 
training. 

Address application to Personnel 
Officer, Ohio Department of Health, 
Columbus 15, Ohio. 








POSITION WANTED 


AVAILABLE Water and Sewage 
Utility Manager. Twenty years 
experience in all phases of oper- 
ation and management including 
water treatment. Just returning 
from constructing water systems 
abroad. Registered with Profes- 
sional Engineer. Will consider 
public or private connection. Box 
1150, WATER & SEWAGE 
WORKS, 185 North Wabash Ave., 
Chicago 1, Illinois. 


POSITIONS OPEN 


Openings for experienced engineers 
with a national consulting organiza- 
tion on industrial wastes and design 
and control of water treating fa- 
cilities. Ph. D. or Master’s degree de- 
sired but not imperative. Salary 
commensurate with technical educa- 
tion experience. Please send resume, 
including references, and statement 
of salary requirements. Preliminary 
negotiations confidential. Box 1157, 
WATER & SEWAGE WORKS, 185 
N. Wabash Avenue, Chicago 1, III- 
inois. 














WANTED 


Waste Treatment Engineer for mod- 
ern installation in Northwestern 
Pennsylvania. Send resume of quali- 
fications and personal data to Gen- 
eral American Transportation Cor- 
poration, P. O. Box 480, East Chi- 
cago, Indiana. 











ASSISTANT OR ASSOCIATE PROFESSOR 
To Teach Sanitary and Other Civil En- 
gineering Subjects. MS Preferred But BS 
Considered. Rank and Salary Dependent 
upon Qualifications. Immediate Appoint- 
ment Available. Write Dean, College of 
Engineering, University of Akron, Akron 4, 
Ohio. 











“NATIONAL 
REPRESENTATIVE 
WANTED 


Engineers, designers and producers 
of specialty equipment for pollution 
reduction, water conservation, de- 
emulsification and oil recovery sys- 
tems, desire affiliation with organi- 
zation having U. S. and Canadian 
technical sales organization. Full 
patent coverage. Write Box 1158.” 
WATER & SEWAGE WORKS, 185 
N. Wabash Ave., Chicago 1, Illinois. 
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Compare the size of the valve bodies and cylinder opera- 
tors of these valves. Note how muth less head room is 
required by the Builders valve . . . and the drastic space 
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Butterfly Valve “A” 
with Stationary 
Cylinder Operator 


























Conventional 


Gate Valve 







































































CUT CONSTRUCTION 























LL 
costs... 


8 


with compact Builders Butterfly Valves! 


Construction costs of pipe galleries can 
be reduced by using space-conserving Build- 
ers Butterfly Valves. Because these valves and 
their customized operators have small overall 

dimensions, they can be installed in the 

tightest piping layouts. This reduces the 
size of the galleries housing them, elim- 


inates the need for special construction and 
supports, and effects savings in both con- 
struction materials and labor. For the ulti- 
mate in installation convenience and appli- 
cation adaptability, request complete data on 
Builders ““more-for-your-money” valves that 
easily meet (and surpass) all AWWA Spec- 
ifications. Designed for water works and 
sewage service .. . made by the leading spe- 
cialized supplier of water works and sewage 
equipment. 

Write for Bulletin 650-LIB. Builders- 


Providence, Inc., 350 Harris Avenue, 
Providence 1, R. I. 
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See us at the AWWA Show 
Booths 201-203-205-207 
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Here’s more proof that INFILCO 
high-rate sewage treating equipment can deliver — 


90-95% B.0.D. REMOVAL IN LITTLE SPACE=: 
AT LOW CO 


AERO-ACCELATOR®* Activated Sludge Plants for municipalities, 
sub-divisions, motels and hotels, institutions and industrial plants 


This compact, efficient “AERO-AC- 
CELATOR” activated sludge plant 
was installed at the Sun City Motel in 
a fraction of the space required by 
other types of plants. Because of its 


exclusive, space-saving design sub- 
stantial economies were made on over- 
all instailation costs. 

Performance is excellent. Here are 
the figures — 





pom B.0.0.P.P.M. 


Suspended Solids —P.P.M. _ 





M.6.D. Sewage Effluent 


Flow Raw “AERO-ACCELATOR" 


% Raw “AERO-ACCELATOR” % 
Removal Sewage Effiuent Removal 





.006 187 9.5 
.010 157 13.0 
005 137 7.0 
-006 211 25.0 
-006 171 9.0 
.008 173 8.0 




















239 24 
409 32 
383 28 
328 38 
222 5 
295 32 














See your consulting engineer... 
if you are faced with a sewage prob- 
lem. He can help to meet your needs 
with maximum efficiency at minimum 
cost. We will be happy to cooperate. 

Inquiries and samples are invited 


THE ONLY COMPANY impartially offering equipment 
for ALL types of water and waste processing — 
coagulation, precipitation, sedimentation, flotation, 
filtration, ion exchange and biological treatment. 


on all problems in the treatment of 
waters, sewage and wastes. Write to- 
day for the “AERO-ACCELATOR” 
activated sludge plant Bulletin, No. 


6510-WS-71. 
* Trademark of INFILCO. 


Genera! Offices + Tucson, Arizona+ P.O. Box 


“AERO-ACCELATOR” activated-sludge 
plant installed at the Sun City Motel, 
Miami Beach, Florida. Design average 
flow, 43,200 G.P.D. Average B.O.D. re- 
moval 91.67% for six months. 
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THICKENER.- 
SKIMMER 











““AERO-ACCELATOR 
Treoting Unit 





